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"BENZOQUI NONE DERI VATI VES FOR THE TREATMENT OF ALZHEI MER S DI SEASE/ 1@ / 06
PROCESS FORWIHI/IR7TPREPARATI ON AND | NTERVEDI ATES THEREFOR SPONEXToBM2AL I LD
The present invention concerns new 2, 5_L bi s-di am ne-[ 1, 4] benzoqui noni c
derivatives. The invention al so concerns a use of these conpounds as

medi canents, 10 in particular for the treatnent of Al zheiner's disease,
their use f @r5tAIE-RF2MRNE-OM, 4 BPIEOOHENNEt DERIVATIVER aFORt THoN SREAMMERTM @Ft I eat nent
of Al zhei mer AaFEETMRR{ ScDISEASRI ARRROGEST Z0R VIHECR REGPARNTAON AN INTBRNEDASTEO!
preparing t hetRERAHCR nt er nedi ates of said methods. The present invention

al so concerns a use of 2,5-bis-diamne-[1,4] 15 benzoquinonic derivatives
for the production of a phar maceuti cal preparation having protein
13-anyloid (AB) anti-aggregating properties and for the treatnent of
degenerative pathol ogi es of the nervous system BACKGROUND ART Al zheiner's
di sease (AD) is a neurodegenerative syndronme generally linked 20 with

agei ng wBi ch |l eads patients to a progressive deterioration of their
cognitive and behavioural functions. The great majority of cases of AD has
causes that are currently substantially unknown. Al so for this reason,

today there are still no therapeutic treatnents able to halt the
progressi on of (TERCHNIECAIFIEIMEN t hough some drugs have recently been put

on the market, ained especially at the control of the 25 cognitive

synpt oms. These Theugtsent Tiaetritioa (Grgmsxgey ) 2,5Bidipeined]1 #lvensmpionjy and

Ri vastigmine (Exelon(r)) - share the same action mechani sm which consists
of the i nhidativatives.Ofhednwniibic fisd taresing nase of tAeRdkcpmpdiinds 26 hi2Gid6melng)
03/ 087035 PCT/ |1 TO3/ 00227
10  in particular for the treatment of Alzheimer’s disease, their use for the creation of
pharmaceutical preparations for the treatment of Alzbeimer’s &isease,
phmeuﬁcd which contain them, methods for preparing them and intermediates
of said methods. |
The presént invention also concerns a use of 2,5-bis-diamine-{1,4}
| 15 benzoquinonic derivatives for the production of a pharmaceutical preparation
having protein -amyloid (A8) anti-aggregaijng properaes and for the treatment of
degenerative pathologies of fhe nervous system. | |
) ’ BACKGROUND ART
J Alzheimer’s disease (AD). is a peurodegenerative syndrome generally linked
20  with ageing which leads patients to a progressive detcrioratfbn of their cognitive
and behavioural fimctions. The great majority of cases of AD has causes that are
- currently substantially unknown. Also for this reason, today there a_re. still no
. - therapeutic treatmenfs able to halt the progression of the disease, even though some
_ drugs have recently been put on the market, aimed especially at the control of the
25 | cogmitive symptoms. These drugs - Tacrine (Cognex®), Donepezil (Aricept®) and
ijastigmine (Exelon®) — share the same action mechanism, which consists of the

inhibition of acetylcholinesterase (AChE).




2 The therapeutic approach based on the inhibition of AChE is founded on
the observation that the neuron degeneration associated wi.th AD®PEEW /2006
preval ent | ywoms/ogmesxbr al areas innervated by cholinergic neignanesmokhe | 0ss
of cholinergic activity in those are?s (cortex and hi ppocanpus, -

especi al ly) woul d be responsible for the 5 cognitive dysfunctions typi cal

of AD. AChE is the enzyne that inactivates the cholinergic

neur ot ransm t t enpa@Rkyeaho bitBadh/Mabad orPihe itHibiHoN ROWTHS) i§ fhdded ofnhe

expressed that the block of ‘the functioning of this enzyme could prolong

the stiml 3r bRthtioh thftehé RERBE B8genShfieH BsREAEA SihND ddeug prevhleaflp M SSi on.

The known ugs nentioned above derive fromthe application of this

hypothesi s cetehflrts ixnBbioR o) SheAORORGS e BAS bicholRerglo actifRpm 1t L.

3rd; Beer, I ppa, he cholinergic. hypothesis of geriatric

menory dysf LEE&-& 39%5 6HENGRI giﬁltﬁy%cm«}(ﬂls espesiflly P woltRBbé kéoponsillvesse ithe ONe

cannot overl o0 Imts o hi's approach which consist substantially in

the | ackgof 39%&;11%& d9Fubdienp et%ﬂéﬁ%?'&ﬂ AlchENR Wk $Po7Re T ihdbtivhRE the esence

of undeS| re eral eff which I'imt dosage and can induce the 15

patient 10 iff ’ﬁ{ﬂ@‘ﬁ é)le bRl RS RRE a8ty lbRind" AAh)end ithd adpahaiehadbegipugh the

st rengt heni ng 0 I nergic transm ssion through the 1nhibition of AchE

Is a useful -2RBLedGHat &ethsclé o WM BRHctiOing QENthid MByEES Prolos® hat ed

with AD, it S recently been proposed that the | oss of neurons and the

consequent  ARRGALRANFOHE re YRRt WEn@ER trenli@sid Thef kiweascade of
bi ochem cal events 20 |1 nke vm t h he overproduct ion of J3-anyloid protein

in certain ARIgS %@ﬁno’ﬁ%&aa%ové_ Niefive Rtdth &h& dppRébEioh Cofafifis epbtResid @alléd1g

extracel | ul ar "deposits, which give rise t0 the typical Tesions found in,

the brajg Ok, dﬁﬁo%es&e@laﬁls?kaqu®eanﬂl@ 1] sgemes:, & ; Libpesa. 8l aques
pr oduces response§’ of"an | nflamatory and oxi datlve type in the

sur r oundi ng-ﬁ1 %ﬁ er E'l%ﬁ@ﬂhbﬂﬂoﬁ &%@n&fm fuBMeRRt Scieh&C 1984, Ngolan
i ncrease of 5 p 0 orylation of tau pro ein, due to the activation of

enzymes of m rpg 2)) HAed, Ond BAnbOSVERbLR ﬂa@ﬁmﬁwﬂmppﬂ)abndméﬂ

species. The P greSS| on of. neurodegeneration derives fromthe

bi | t f 087035
'p 2’%}’??’03} 06%;173%% siMRirtially i thel 1A S1P4cH8H offthd PRERsdBh bOARMSas DB

the presence of undesired collateral effects, which limit dosage and can induce the

15  patient to interrupt taking one of the drugs mentioned above.

l Although the strengthening of cholinergic transmission through the inhibition
of AchE is a useful approoch to the treatment of cognitivo sympioms _associatod
with AD, it has recently been proposed that tho loss of neurons and the consequent )
appearance of cognitive symptoms are the result of a cascade of biochemical events

. 20  linked with the overproduction of p-amyloid protein in certain cerebral -areas. This
protein tends to aggregate, forming extracellular deposits, which give rise to the
fypiéal lesioné found in the brain of AD patients: sepile plaques. The presence of

" these plaques produces responses of an inflammatory and oxidative type in the
surrounding tissue, triggering a chain of toxic events, including an increase of the

25  phosphorylation of tau protéin, due to the activation of enzymes of inflammation -

| and .to the formation of oxygepated radical species. The progression of

neurodegeneration derives from the impossibility of controlling the spread of these




'3 harnful effects. It is therefore necessary to discover pharnmacol ogi cal
instruments that are able to act as far upstreamas possible 'né@VQO/ZOO6
neur odegenemsd é3/8763ascade. Moreover, it is inportant to Stgefprobfigh t here
dare ot her pathol ogi es besides Al zhel ner's di sease characterised by
deposits of A3. These pathol ogi es i iclude: 5 Down' s syndrorre heredltary
cerebral haenorrhage associated with anyloidosis of the "Dutch type”,

anyl oi dosi s Ba&F6l HERE. Wik ThGSbRMLedsiy! 1B HRbYE TharrddBsl dgidipﬁis&um%ﬁﬁom ated
with multiple nyelomas and other dyscrasias of the B |ynphoid  haematic .

cell's, anyl ojidPleSatie &4k 3k &k Wsiréhnd 'a@E@ésﬁﬂe i/ i relwrod@pankRiide eheradgsoci at ed
W th d| seases deriving from pryons such as Creutzfeldt-Jakob's disease, the

10 Gertsnannl\@w@gﬁsjtei@ ﬁﬁ{ﬁlﬁm sﬁﬂisuﬂﬁf'cth&%rﬁel&hbxn pﬁih@ﬁiglefsms@d’ds(30603)
Fromthe above it is clear that there is still a considerable need to make

wedi cament s AyAbinadsCdifede ERRadidrRad Ils?r&ep@éits%l?%mdrﬁegé hikBlofece dhetaad: of
pat hol ogi es characterised by deposits of Al DI SCLOSURE | NVENTI ON 15

The ai m of twah%Vsﬁﬂ&b&@ hetedid®f &h &R Ha@m%ﬂ@ﬁtelésﬁémﬁmﬁrﬁﬁ!osﬁﬁﬂ be used

to advantage in the treatnent of AD, of al he ot her syndrones connected

to the accupmylpitdnyss ﬁﬁ?rloicfbsi@%&%bﬁwd%tﬁ’ EIRYSI0 iASnB A dhs 2aAWBIHoR%s1 on, and
of the degenerative paf ogi es of the nervous system Accor di ng to the

present invepkhGited \%ﬂﬁﬁ{uﬁ KA y&aﬁaé bnd] HBBZ AGRORT 6f ﬂ?éJBjQ?ﬂnjﬁﬁélﬂVe s
real i sed having a general forrru - mO0 R3 7C R4 NZ.N-l s~cylIR R,

TN#Z'N RS RgefBtic kells, Qnyleldefefs kaoaateﬂ%ﬁﬂﬁﬁ%&e% SR y14iH6 84 aibsiara from
the group consisting o0 a hydrogen, t(r)110/2006 WD 03/087035

PCT/ | TO3/ 002gify diseases deriving from pryons such as Creutzfeldi-Jakob’s disease, the

io0 Gertsmann—Straussler syndrome, Kuru and scrapie in sheep (WO 02/00603).
From the above it is clear that there is still a considerable need to make
' medicaments available for the treatment of AD and for the freatment of pathologies
characterised by deposits of AB.
DISCLOSURE OF INVENTION

15 The aim of the invention is therefore to supply substances that can be used to
advantage in the treatment of AD, of all the other syndromes connected to the
accumulation of AB, in particular preventing ~said accumulation, and of the -

) : degeneratwe paﬂlologles of the nervous system.
According to ‘the present invention a 2,5-bis-diamine-1 4]benzoqumomc

20  derivative is realised having a general formula (I):

in which R, represents a substituent chosen from the group consisting of:

- a hydro’gen,




- 4 - a saturated or unsaturated, linear or ranified alkylic group of from

one to five carbon atons, and - a substituent having an attractpon/¢loscie8

i nductive gfd6§isres®2 and R3, each independently of the ot hq; §7ent a
70 . . 'CJ";[W

hydr ogen or a saturated or unsaturated, linear or ramfie I'c group

presenting fromone to five carbon-atloms; R4 and R5, each independently of

‘the other, represent a substituent chosen fromthe group consisting of -

oresenting a- 10 suiriser HARAeR it of B NS BeRblgd 0 TP
represents a radi c@e%ﬁh%)osnen fron&the group consisting of: - -HC=CH, 15 -

-HC=N-, - -5-, _atqgmax,l T represents a saturated or unsaturated,

atom: 2 represent & o BB o G Eh Bl WRE, T a1 el ky! i o
epr osent s a subSti B SR Batmapra of dhe 3t Rferd: £Iftet & )4 ogen,
Pref or iy, P Rcoroielrel et BF rERiAER EOM BB M Pe Tio e, g o
donci ating Fe eto g s 65 cher 28R FREHISRY (53R Bileh, Ropkdbi%h O1P

substituent chosen from the group consisting of:

- hydrogen,

- a saturated or unsaturated, linear or ramified alkylic group presenting {
10 from one to five carbon atoms, |

- QMe, and

- SMe;

X represents aA radical chosen from the group consisting of:

- -HC=CH-,
15 - -HC=N-,

- «NH-;

S

T represents a saturated or unsaturated, linear or ramified alkylic' group
20  presenting from one to four carbon atoms;

Z represents a saturated or unsaturated, linear or ramiﬁed alkylic group
 presenting from two to thirteen carbon atoms; preferably Ry represents a substituent
chosen from the group mnsisﬁng of: |

| - ahydrogen,
| 25 - a substituent having an atfractor electron inductive effect.
" Proferably, in the 2,5-bis-diamine-[1 AJbenzoquinonic derivative having &

- general formula (I), R; represents a substituent chosen from the group consisting




5 - of. - a hydrogen, - a halogen, - NO02, and 5 - MO R2 and R3, each

i ndependently of the other, represent a hydrogen or a saturated (@/10/2006
unsat ur at ed WO 9HB#HBS or ranmified al kylic group presenting frpemmmsoae; four
carbon atons; R4 and R5, each independently of the other, represent a
substituent chosen fromthe group consi'sting of: 10 - hydrogen, - a
saturated or unsaturated, linear or ramfied alkylic group presenting from
one to five @& bon atons, X represents a radical chosen fromthe group
consisting of. - -HC=CH, 15 - -HC=N, - S, -0-, and - -NH; T :

- represents a saturaigdrsgenunsat urated, linear alkyl presenting fromone to
20 three carbon atons; Z represents a saturated or unsaturated, |inear

al kyl presenting.frohalbpen,to twelve carbon atons. Preferably, in the

2, 5- bi s-di am ne-[ 1, 4] benzoqui noni ¢ derivative having a general fornmula
(1), Rl represent aN@whaidi tuent chosen fromthe group consisting of: 25 -
a hydrogen - a hal ogen, - MeQ (0/10/2006 WO 03/087035 PCT/ff03/00227 -

5 - MeO;
| Rz and Rs, éac_:h independently of the other, represeh:t a hydrogen or a
saturated or unsaturated, linear or ramified alkylic group presenting from one to
four carbon afoms; R4 and Rs, eac_h independently of the other, represent a
[ substituent chosen from the group consisting of: '
10 -~ hydrogen,
- a saturated or unsaturéted, linear or ramified alkylic group presenting
_from one to five carbon atoms, |
X représents a radical chosen from the grbup consisting of:
15 - «HC=N-,

{ T represents a saturated or unsaturated, linear alkyl presenting from one to
20  three carbon atoms; -_
Z represents a saturated or unsaturated, liﬁear ﬁ]kyl presenting from two to
twelve carbon atoms. |
_ Preferably, in the 2,5-bis-diamine-[1,4]benzoquinonic derivative having a
- general formula (1), R, represent a substituent chosen—from the group cqnsisting of:
25 - = . ahydrogen, | |
| - ahalogen, .
- MeO;




6 R2 and R3, each independently of the other, represent a hydrogen or a
saturated or unsaturated, linear alkylic group presenting f.romope/4¢ A¥06
carbon at owsxo3Rg70ahd RS, each independently of the other, pEPHYSHRLT A
substituent chosen fromthe group consisting of 5 - hydrogen, - a
saturated linear or ramfied al kylic-droup, presenting fromone to four
carbon atons, X represents the radical -HC=CH or -0-; T represents the

radi cal -CH2-; d-aﬂz? g%;o;?g&{ %@%@%‘Eﬁﬁ“fﬁ%@"%ﬂ :r%rg(fgémag kt%gdm%rggs&ngi ng from

two to seven cargon to particu y prefrer

enmbodi nent s, __| 5-bl s~di:am. ne- 1 | ' ) ' havi ng a
general for i .ﬂgat%q ?r é]n‘?artgﬂgt}g’s ié%% ngcyllé éﬁé{%%é‘%ﬂﬂ % %gﬂ e (rén? ‘r?% ]tn%\{(?tﬁél%glrl oup

consi sting aqf dr - r hydr ogen
or a satur ataet%‘%‘%i e%+$i§f=ke§gf§1d8?e§‘3§@ )g(rggtgeeﬂﬁeﬁgl\@ ﬁre %e%? Sﬁ@%@eﬁggﬁ?f\%}lcar bon

atons; R3 r@g&@%%éﬁg%gﬁge%?ﬁ; R4 and R5, each independently 20 of the

ot her, repreéesen chosen fromthe group consisting of. -

. hydrogen, - a sat Uﬁf&rﬁgr} i near al kylic group, presenting fromone to two
car bon at’c’oms, S ayanttred al kylic group presenting fromthree to four
carbon atons, X re Eﬁﬁ? : adi. ﬁ??h: Moo= T nts the
radi cal -CH2-; andé) r?g%%%g{g?%lg%ra ed c’luﬁégl}egea %&i%&gée:m’ﬁ’ﬁg from

-two to seven car bo&rb&{zﬁgﬁs 10/ 10/ 2006 WD 03/087035 PCT/ 1 T0O3/ 00227

X represents the radical -HC=CH- or -O-;
T represents the radical ;CHz-; and

o,

L

10 Z represents a saturated linear alkyl presenting from two to seven carbon
atomS.

According to particularly preferred embodiments, in the ' 2,5-bis-diamine-
[1,4]benzoquinonic derivative having a general formula (I) R, represents a
substitnent chosen from the group consisting of:

15 - ‘a hyd_ré gen,

- ahalogen,

- MeO;

R; represents a hydrogen or a saturated linear alkylic group, presenting from >
one to two carbon atoms; R; represents a hydrogen; Ry aﬁd Rs, each independently

20  of'the other, represent a substitnent chosen from the group consisting of: |

- hydrogen,

- a saturated linear alkylic group, presenting from one to two carbon atoms,

- aramified alkylic group presenting from three to four carbon atoms,

X represents the radical -HC=CH- or -0-;

25 . ‘T represents the radical —CHy-; and
Z represents a saturated linear‘ alkyl presenting from two to éevcn carb.oﬁ

atoms,



7~ Particularly preferred are the enbodi nents according to which in the
'2,5-bi s- diam ne-[1,4] benzoqui noni ¢ derivative having a general forme 2006
(1), R is W@038%35ion 2 with respect to T. Preferred are pgra@oi/bR:z7

enbodi nents according to which Z repr_gsents a saturated |inear alkyl
presenting fromtwo to seven carbon atons and 5 the enbodinments in which X
represents the radical -CH=CH . Even nore preferred are the enbodi nents

according in whiphiéherly plfdied aretha BinBedimknts ResdRg W HRRhGn BRI2 JAd-ve 1S
chosen fromthe group consisting of the 2,5-bis-dramne-[1, 4] benzoquinonic

derivatives dihmifel12f]Béhzofuihdific FRAVARRThaviyA AP h@Rral Hamll® (D, R, is in

2, 5-bi s-di am ne-[ 1, 4] benzoqui noni ¢ derivative having a general formula (1)

can exi st _ i "pd%ithneZ ﬁﬂh_résbé‘dt%?Tﬂ%ﬁfre& afe BisotHE BmB@diﬁ_&ﬁE'&éc@fEﬁﬁg £ which
di astereoi soner. The invention concerns both- enanti oners and

di ast er oi SONEk&préentsHdaturdtbdinthekyl pORARnIHIHUIE o §3En BRbSERABRAIRE DY
means of known nethods into their “stereoisonerically uniformconponents.

15 Accor & nghé embb&initn®S8 Whidh W RipkdsBits 11 rédieallCa=di@m ne- [ 1, 4] benzoqui noni ¢
derivative having a general formula (1) is supplied for use as a

medi cament.  ACENAi MBrel prefef@d RFELER HmbJARE: QFoording in which the 2,5-bis- . |
-2, 5-bi s-di am ne-[1, 4] benzoqui noni ¢ derivative having a general formula (1)

is supplied dighinel]?,4h@2b¢mitniCderidbBReis Boseh fr6th IBA8Rup @oﬁgiﬁi%]&f thd0

According to the preSent Invention, a nethod is supplied for e treatment

of Al zhei mey 4 5isCHis@aRe 11 MTbAzomiitic COMR/atives Jilfubteat@MnNi &er adrddiihel0 Sai d
manmmal of an efficacious quantity of a 2,5-bis-diam ne-[1, 4] benzoqui noni c
derivative r&&hﬁg&a general formula (lI). According to the present
invention, a pharnaceutical preparation is suppl ied, 25 characterised in

that itigonpri sehe®,2-bi-difindi{ A8joRRzdqhirbhREFRANHRING adgénwtfbﬂﬁﬂahavi ng a
ccep

e
general fornmula (I) or one of its pharmaceutically a able salts and a

82 ar mac ggt iP Hai_i'_ 8%%8 gg%igfe}eﬁt SeediRine foRRdRh a8 bhaiBbther kUldRreH98ne\O
The invention concerns both enanti'omers and diasteroisomers or their mixturcs.
These mixtures can be Separatéd by means of known methods into - their
stereoisomerically uniform components. |
15 According to the present invention, a 2,5-bis-diamine-[1,4]benzoquinonic
 derivative having a general forﬁzula (I) is supplied for use as a medicament.
According to the present invention, a 2,5-bis-diamine-J1,4]benzoquinonic
) derivative having a general formula (I) is supplied for the treatment of Alzheimer's
disease in mammals.
20 According to the present invention, a method is supplied for the treatment of
Alzheimer’s disease in 2 mamma, comprising the administration to said mammal of
-an efficacious quantity of a Z,S-Bis-diamine-[l,fl]beﬁzoquinonic derivative having a
general formula (I).
According to the présent inveﬁtion, a pharmaceutical preparaﬁbn is supplied,
25 characterised in that it comprises a 2,5-bis-diamine-[1,4]benzoquinonic derivative
having a general formula (I) or one of its pharmaceutically acceptable salts a.ﬁd a

~ pharmaceutically acceptable excipient and/or diluent.




8 According to the present invention, a use of a 2,5-bis-di am ne-

[ 1, 4] benzoqui noni ¢ derivative having a general fornula (r) 4s supgy ey $0b6
the producwioaisefess pharnmaceutical preparation for the tregh &f

Al zheiner's disease in manmals. 5 According to the present |nvent|on

met hod is supplied for preparing a 2758 bis-diamne-[1, 4]benzqu|non|c
derivative having a general formla 2 (1); the nethod conprises a
substitution pha whi ch on_a benzo ui ngne._hayin formul a
(VIT1): RS 10 Kegor % H’ﬁ B ¢ 0 tﬂm’ls 3ot 8h By ?Sﬁ.@e S ound
(VL) 15 in order bt

2, 5- bi s di anﬁn‘glt"ﬁ"ﬂ'f%%‘ﬁ odcT i pGes R oot (DL, Wbplied dor g

f la (I o th t i t d |
Cuppl | 6d avoRPARR™ BF o PecREER Hoppesan fﬂ&%«?éﬁ‘)ﬁﬁn b o AR s pect

of the present invention, the use of a 2,5-bis-
diamne-[1,4 BERZ Pﬂgﬁ}c derivative haV|ng a general formula (1) is

cupp ed o patfﬁgq%acgﬂagé B A
AR) i Acc
180 TR At B AR Rt I, DL

of(3-amy1 oi g RSt el B(AR) chilofihd P20 SsilPoRY SRERG RSN LERE00227

L--«

general formula (VIII):
Rs ()
10 |
O 0
R4
(Vi) '
a substitution is carried out with a compound (VII):
| R1@T‘N’Z‘m
: ! !
X R R
(VIh
15 in order to obtain the 2,5-bis-diamine-[1,4]benzoquinonic derivative having a p )
general formula (). - |

According to the present invention, compounds are also supplied according to
claims from 8§ to 20.
According to & further aspect of the present invention, the use of a 2,5-bis-
20  diamine-[1,4Jbenzoquinonic derivative having a general formula () is supplied for
the production of a pharmaceutical préparation for the treaml'entl of pathologies
characterised by deposits of B-amyloid protein (AB) in mammals.
o According to the present invention, a method is supplied for thg treatment of

the disease of 2 pathology characterised by deposits of f-amyloid protein (AB) in a




-~9. mammal, conprising the admnistration to said mammal of an efficacious
quantity of a 2, 5-bi s-di am ne-[1, 4] benzoqui noni c derivative havi0gi1®/2006
gener al forWIﬂi(BfﬂéIO)a According to a further aspect of the gurasedioz?
i'nvention, the use of a 2,5-bis diamine-[|,4]benzoquinonic derivative
havi ng a general formul a (I) i s suppl Ped for 5 the production of a

‘phar maceut i cal prepar ation for the treatnent of degenerative pathol ogies

f th B@g}{\%hﬁ Th
?nventei gﬁr\\//\n? now ﬁaﬂﬁsgﬁﬁmﬁ%re er enc%e enc%)se ra ngg
which il ust whi ch:
;LOI ?i gLreui :6 ggfﬁgsa- es anﬁéﬁfp))%%pﬂ'eﬁﬂ?ﬁg graphw a\/\/g%g%éﬂwg) | IE]I gulrg 2
illustrates a exRﬁEdr&ﬁgtt@Li fg;tqaqv%sﬁﬁcqrogﬁ%%?% glg%ﬁﬂ St W&I‘d 13 H?§ t he

lines of the grap igure éoncentratlons of a

2, 5-bi s- di I
(1) and 11 gupaie[1AhaBBaRIe Aeh o R b Kl XU (RSl 0"
fluorescencegqcly @FUuBﬁ)of%f h&[&h&c{ebﬁé!dl ’b??ﬁé%ﬂ%%eﬂm%éaﬁnéﬂtbéf dcgetiratfie 1N the

presence of varla con I'ONS 0

2, 5-bi s-di a 4 %%I*s %5511&6%] ve having a general formula

{I ); figures tﬁdg%‘ﬁ Jﬂb@gﬁ rkglgée ige coroﬁal sections of the basal
forebrain of; axe ; e AWiNg& transgenic mce (ADL I)
treated with a ge m ce (ADll) treated with

e e PP

(I); figure 5 illus I'nergic neurons-i'n the

| f I
Do rons.  n hEEGHBER fuh UThA PR %‘?‘@*WE@% M | Mastrate
the depqg tions ﬂ’%i\né‘lfﬁldsﬂat% p%?{ﬂ geé?%at 3 \Qéa ﬁlr%gﬁct I vely, non

transgenic mce, Transgenic mc 0/ 2006
figure 2 illustrates an. expenmental graph depicting the gradient function of - -

the lines of the graph in figure 1 with relation to the concentrations of a 2,5-bis-
diamix_le-[l,4]benzoquinonic derivative having a general formula @: and
figure 3 illustrates the intensity of ﬂuorescénee (expressed: in fluoreseence
15 units) of thioflavine complexed with fibrils of AP in the presence of variable
concentrations of a 2,5-bis~diamine-[1,4]benzoquinonic derivative having a general
_ formula (I); | _
) _ figures 4A, 4B and 4C illustrate coronal sections of the basal forebrain of,
i'espectivcly, non transgenic mice, fransgenic mice (AD11) tfreated with a saline
20 solution and transgenic mice (ADI1) treated with a 2,5-bis-diamine-
f1,4]benzoguinonic derivative having a general formula (I);
figure 5 illustrates the total number of cholinergic neurons in the basal
forebrain; '
figure 6 illustrates the total number of cholinergic neurons in Meynert’s basal -
25_' nucleus; |
figures 7A, 7B and 7C illustrate the deposit_ions of APP in the cerebral

vessels of, respectively, non transgenic mice, transgenic mice (AD11) treated with




WO 03/ 087035 PCT/ 1 TO3/ 00227 10 a saline solution, transgenic m ce(AD11)
treated with a 2, 5-bis-dianvne- [1, 4] benzoqui noni ¢, der| vative ha\?ﬂplg_oa/z 06
gener al forwd@mg-}o}a figures 8A, 8B, 8Cillustrate coronal f‘g_ﬁﬁggp‘%g ?I
entorhinal cortex of, respectively, non transgenic mce, t A% i ce
(ADI 1) treated with a saline 5 soluti®n, transgenic m ce(ADl1l) treated
wth a2, 5-bi s di am ne- [ 1, 4] benzoqui noni ¢ derivative having a general
formula (1); ures 9A, 9B, 9C illustrate coronal sections of the basal
forebrain of ! a s E’s?pée Q| JTansgERiG r%@@?ﬂld freated  withnggal-bisrdizaingADl 1)
and- transgem ﬂ? ADll) treated with a

2, 5-bi s- di anih&bpnazo WE@&HYWlb@V%ﬁlwaﬁfﬂfm@ﬁhg a, 10 general
formula (1); fig res OA.. 10B,. ICC illustrate coronal sections of the
entor hi nal cort eR8YFS Ar ?pe?(,q te ¢ozopal ﬁm@%ﬁf@lﬂﬁ%@fma}@f@m& nice
(AD 11), trans r1|c m ce ADll) Lreated wi th

2, 5- bis- di aﬂ‘ﬁgeCPYe 43 B%?Bﬁiﬂeﬁwnm&edgmaw \micm%phb) treatgd dthap srlinemul a
_(I) 15 f gur s, 11A, 11B, 11C illustrate sections, of the hi ppocanpus of,
respect i \él ySo “%Wﬁ%‘@éﬁ?@fm]égtémm th agSbisgiaminseqt] .4 bepzmmuinonimd
transgenic ADl 1) .treat d W|th a 2, 5-bi s- (Ham ne-[ 1, 4] benzoqui noni c
derivative h ‘?ﬂﬁ’é} ghne (k1) figures 12, 13, 14 and 21

illustrate discrj é |nd|ces found in 20 experinment; figures 15 and
16-illustrate t Bty iBusteaie, conqasl gseetions ofothe b@ﬂﬁhd‘ﬂﬂe o& basal

f orebrai n; res 17 and 18 illustrate the nunber of neurons that express
phospho-t au qe?pe YRbY,chano EaSgERic Jgoee tansgenie mejes GARSL) pnddrenspenic mins

extracel | ul a 13? of APP; and.figure 20 illustrate the nunber of cells (N
accumul at ed @;ﬁ af%iﬁfe& with EST-bigedieminest ] dirrsemmonieT TRt vRMENIOR L

w10/ 209% general formula (T);
figures 10A, 10B, 10C illustrate coronal sectionS of the entorhinal cortex of,
respectively, non transgenic mice, transgenic mice (AD11), transgenic mice
(AD11) treated with a 2,5-bis-diamine-[1,4]benzoquinonic derivative having a
general formula (T); - _
15 | figures 11A, 11B, 11C illustrate sections of the hippocampus of, respectively,
non transgenic mice (AD11), transgenic mice (AD11) and transgenic mice (AD11)
treated with a 2,5-bis-diamine-[1,4]benzoquinonic derivative having a general
formula (T); | |
figures 12, 13, 14 and 21 ﬁlustrate discrimination indices found in
| 20  experiment; | |
figures 15 and 16-illustrate the total number of cholinergic neurons found in
the basal forebrain; |
figures 17 and 18 illustrate the number of neurons that express phospho-tan in
|  the entorhinal cortex; |
25 figure 19 illustrates the extracellular charge of APP; and
o figure 207 illustrate the number of cells accumulated by B-amyloeid.
BEST MODE FOR CARRYING OUT THE INVENTION




VWD 03/ 087035 PCT/1T03/00227 - 11 The 2,5-bis-di am ne-[1, 4] benzoqui noni c
derivatives represented by the general formula (1) described ab4dg1gamB86
prepared, f®O00BR8M03H e, starting froma protected (am no-alpicyirresmeedzanmi ¢
acid having a general fornmula (I11): H_,_,Z. NNCOOD HR3 5 in which D
represents a Benzyl (Bn) or another stldbre protective group in a basic
envi ronment. - A conpound having a general formula (I1l) is added to the

(am no-al kyl ) - capham 5. +aithoble ) Adodrinorie MerivhihlesX igfestio® Mo rgpr esent s

-0, -d, -Br or -1, -soastoo n ah 1 nternedl ate conpound having a

gener al 1 or Myl Iifhutd [ B3y B5H0CRh o plophbe3 i cimblaC stlgison ¢ hal

where E repr8sents e reaction occur n the preSence of a suitable

reduci ng age ;ﬁ{]@_ Al IHAG: | .the reaction is
realised in gltoﬁerc{(:)é??c gﬁlggﬁﬁgﬁg%d@eﬁé??g?%ﬁ%ﬁgfﬁpyﬂe aet anol , at a '
tenperature between 15 and 35 C, in particular at substantially 25 C, in
the presence of nol ecul ar si szsil\{bég ticular of 4 A. At this point,
the conpound (1V) has been madg to’ in the presence of a base with a
conpound having a general forrmgla ®y): (0/10/2006 WO 03/087035

PCT/ 1T03/ 00227 - 12 - (V)

(1D,
5 in which D represents a Benzyl (Bn) or another stable proteétive group in a

basic environment. A compound having a general formula (I is added to the
(amino-alkyl)-carbamic acid (IT) |
RI@T—-E
X
(]I[)’ . . o
in which E represents. =0, -Cl, -Br or -I, so as to obtain an intgrquiate

10  compound having a general formula (IV):

ey
) - X H R
av)y
with the condition that, where E represents =0, the reaction occurs in the
presence of a suitable reducing agent.
Preferably said reducing agent is NaBHy, the reaction is realised in a protic
15 organic solvent, for example ethanol, at a temperature between 15° and 35° C, in
- particular at substantiéllly 25° C, in the presence of molecular sieves (in particular
of 4 A). |
At this point, the compound (IV) has been made to react in the pfe_sence ofa

base with a compound having a general formula (V):




(R2)TA, in which Ais an attractor electron group and f is | or 2 so as to
obtain an internediate conpound having a general formula (VI): ®¢Y/2006
Rl aT~N~Z~NG003/087035 R2 R3 Preferably the conmpound (V) is (WOMEP
particular Et 2S04, and the reaction is carried out in an in 1nert organic
sol vent, which does not change in the 12 -reaction conditions, and at a
tenperature between 80 C and 170 C, in particular at substantially 111 C.
10 The sol vents (g)qat can be used include: ethers, such as diethyl ether or
t et r ahydr of ur an;* 'hal ogenat ed hydr ocar bons, such as di chl oronet hane, s
trichl oronet hane, tet rzéﬁbﬂ or onet hane, 1, 2-di chl oroet bane, tricbl oroet hane,
tetrachi oroet hane, 1,2 'f‘é‘hl oroet hyl ene or trichloroethyl ene; hydrocarbons,

h b | t e, .h I trol t her,
i 11 omst hano. - 197 aUHEE R 5 47 ARG SRR b Bha J0E G2 P PED PRI oo
' i ble t e M. xt f.1h I t] d. Tol is th | t
bar 1 cul ar |y TBFPp ShEpsiad bpdne Cecte ek (i < poi nt, the car bar

functionds hydr sed in the conmpound (VI) in order to obtain a conpound

havi ng asgeneral ormula (VIl1): 20 (MI) RR T~-N~Z2~ 1 | X R2 R3

Hydrol ysis preferably takengl iI‘Q a/nzgci d environnment and the sol vent
used is acetic acid. Accordi a part ryadceDbDy preferred enbodi ment, HBr
i s used 10/ 10/ 2006 WD 03/ 087 CT/I|£2T03{{§)0227 13 - for hydrolysis.

Preferably the compound (V) is (Rp)2SQs, in particular Ei;SQ,, and the
reaction is carried out in an in inert organic éolvent, which does not change in the { .)
reaction conditions, and at a temperature between 80° C and 170° C, in particular at
substantiaily 111° C.

10 The solvents that can be used iiiclude: ethers, such as diethyl ether or
tetrahydrofuran; 'halogenéted hydmcarbo_ns, such as dichloromethane,
trichloromethane,  tetrachloromethane, . 1,2-dichloroethane, trichloroethane,
tetrachioroethane, 1,2-dichloroethylene or trichloroethylene; hydrocarbons, such as
benzene, xylene, toluene, hexane, cyblohexane or petroleum ether, ﬁitromethaﬁe,

15  dimethylformamide, acetone or acetonitrile. It is also possible to usé mixtures of
the solvents mentioned. Toluene is the solvent particularly preferred for this )

‘reaction. - _
At this point, the carbamic function is hydrolysed in the compound (VI) in
order to obtain a compound having a general formula (VII);
20 (VI - |

Hydrolysis preferably takes place in an acid environment and the solvent

used is acetic acid. According to a particularly preferred embodiment, HBr is used '




At this point on a p-benzoqui none having a gene'r al fornmul 'a (M 11);
XR5 O a substitution is made with the conpound (VII) in order teOeRidiigoe
the 2, 5- bi swos@saes ne-[ 1, 4] benzoqui noni ¢ derivative havi NG/ agii&i

formula (1)

. Surprisingly, the 2,5-bis-diam ne-[1, 4] benzoqui nonic

derivative having a general formula @3 —has shown a relatively high

activity for the treatnment of Al zheinmer's disease (AD) in nmamal s.

Mor eover , sui-oq.rh'gﬁlloFs%sy, the 2,5-bis-diam ne-[1, 4] benzoqui noni c deriv
ra

10 having a
activity of
particul ar,

gen ormula (1) has presented a relatively very high

tne BB R TR T8 hav g

general formula has presented an activity of AChE inhibition rel
much hi gher tha e activity of inhibition that the sanme 2,5-bis-d
15 [ 1, 4] benzoqui noni ¢ derivative (I} presented with relation to the enzyne
butyryl choline esterase (BUChE). Onllthis point, it is ihportant to stress

that the capacity of the 2,5-b ne- [ 1, 4] benzoqui noni ¢ deri vat

to bind preferentially with AChE
2, 5- bi s-di am ne-[ 1, 4] benzoqui noni c™~gef |

its primry

gr than with BuChE, avoids the
ative (1) being 20 distracte

objective (that is AChEx. In the past it has been suppo

that BuChE acts as an enzymatic system protecting AChE agai nst fal se

substrata. Mreover, .the 2, 5-bi s-diam ne- enzoguj ngni.c .dek | [
vt ng 8 107 10/ SisttonE BB oRobE Serra A BeD SR P SR AR,
(1) surpcisi ﬁglﬁ %2@ ntaqlger})ln i%Eﬁiren&v?ﬁ:gta{é@n%%l%rﬁpﬂar(ﬁgard to the

10

15

Surprisingly, the 2,5-bis-diamine-[1,4]benzoquinonic derivative having a
general formula (I} has shown a rélatively 'high activity for the treatment of
Alzheimer’s disease (AD) in mammals.

- Mofcbver, surprisingly, the 2,5-bis-diaﬁ1ine—[1,4]-benzoquinonic derivative
having a general formula (I} has presented a relatively very high activity of
inhibition of the enzyme acetylcholinesterase (AChE).

In particular, the 2,5-bis-diamine-[1,4Jbenzoquinonic derivative having a
.general formula (I) has presented an activity of AChE inhibition relatively much
higher than the activity of inhibition that the same 2,5-bis-diamine-

[1,4]benzoquinonic derivative (I) presented with relation to the enzyme -

| ‘butyrylcholine esterase (BuChE).

20

On this point, it is important to stress that thé capacity of the -2,‘5¥bis~diamine-
[1,4]benzoquinonic derivative (I) to bind preferentially with AChE rather than with
BuChE, avoids the 2,5-bis-diamine-[1,4]benzoquinonic derivative (I) being

distracted from its primary objective (that is AChE). In the past it has been

supposed that BuChE acts as an enzymatic system protecting AChE against false

. substrata.

Moreover, the 2,5-bis-diamine-[1,4]benzoquinonic derivative having a

(VIH) O

ative
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atively

i am ne

ive (1)
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sed

ve
rmul a




I't is inportant to stress that the quinonic functionality presents a
antioxidant activity with respect to the oxidative Sﬂ(??g'%/dZJGOG

protective

to the accumw @digmssof 5 AD. The inhibiting activity with

aggregation of A[3 and the antioxidant activity, surprisingly, co

synergically to substantially inprove Yhe conditions

by pat hol ogi es characterised by deposits of A[3. In particular,
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iyr}%gﬁ‘es%%ﬁf%#s or suspensions, or they can be in the

The 2,5-bis-diamine-[1,4]benzoquinonic  derivatives (I) or their

- pharmaceutically acceptable salis, can be administered as pure compounds,

15

20

25

however they are preferably presented in the form of a pharmaceutical formula.
Non limiting examples of suitable pharmaceutical formulae are listed below.

The 2,5~bis-di‘amine-[1,4]benzoquinonic derivatives (1) can be forﬁulated for
oral, parenteral or rectal administration or in forms suited for administration by
inhalation or insufflation (both by mouth and by nose). Formulae for oral or
parenteral adnnmstratlon are preferred.

For oral administraﬁon, the pharmaceutical preparations can be, for example,
in ﬂ;e form of tablets or capsules prepared using known methods with excepients
acceptable from a pharmaceutical point of view as binding agents (for example pre-
gelatised corn starch, polyvinylpyrrolidane or methylcellul.ose); fillers (for example
lactose, microcrystalline cellulose or calcium hydrogen phosphate); addltlves (for
example magnesmm stearate, tale, silica); disintegrants (for example potato starchy);

-and/or lubricating agents (for example sodium Jauryl sulphate). The tablets can be

o SRR DA Lk gg&wmims gl g can be



formof a dry product which can be dissolved in water or in another |iquid
before use. These preparations can be prepared in known ways With/10/2006
phar maceut i wal dapsf3accept abl e additives such as suspendi ng @a@fRbHeeiOr
exanpl e sorbitol, cellulose derivatives, edible hydrogenated fats);

emul si fying agents (for exanple lecithih-or acacia); non aqueous |iquids
(for exanple alnond oil, oily esters, ethyl alcohol or fractionated

by oxybenzosvied ARRIBbuR RS G e oo AR Bialln RRPRNEL, i <o
and or " sueot 8 RERL AR @B BE Shnugy RGO SnnSionion 864 52t BRSCIRY e

act i ve compodith A #BHe il B At of St Rrof no RO Rt (1) can
or cont nuoudee esf AR o, b8 xRN oot AL bRl SHEBRBHAD! F' 1 o1
or eser vat PvoRop® adBiR st s ABHURE cBomd i, RBRIS SR e o "
aaueous or lkekl e 1ithhoe T BRRIRNL SLOM Bk SBEERERIS 1T 22
qui a for &xaah R i OB T P RRSOH S o el ol alcndl ' 121 ©
ectal ”adm nieepyednERARHIDE Ao Bkl ot e mito e Pl
bt or or ot fEFoPhRlobiey St BB bR S et s BB oM A0 BBl ves

br ol ongdd ; o esBisk 3 WS e sl AR hor SR PieRleptd e 1

i amuscul ar) ARy A8 b i Rivepdonen B TPRRBSE S BN R P 987035

EC;—/ lb;rg?){:l?g%%ééve[a%%ﬂrg@%ﬁgkﬁgn%fﬁ%%&%gF’Wﬁfﬁ?@lse( I ; hecan be formulated with
suitable pol ymerpg 08 Vil RBP4 TociBS dilroflc delibvSHived (B Bh De formulated, in

a known way, for parenteral administration by injection or continuous

22

15 administration. Formulae for injection may be in the form of single doses; for
example in ampoules or multidose containers containing preseﬁaﬁves. The
composition may be in the fom of a suspension, in aqueous or oily liguids, and it

) may conta.iﬁ formulation elements such as dispersing and stabilising agents.
Altematively;' the active compound may be in powder form to be dissolved

20 immediately before use in a suitable liquid, for example sterilised water.

. The 2,5-bis-diamine-[1,4]benzoquinonic derivatives (T) can be formulated for
rectal administration as suppositories or enteroclysis, for example cont_aining
excipients for suppositories of a known type such as cocoa butter or other fats.

~ The 2,5-bis-diamine-[1,4]benzoquinonic derivatives (I) can also be

25 fonmﬂatéd, in a known way, as compositions with prolongéd release. These

compositions with prolonged release can be administered bj} means of an implant

(for example_ subcutaneous, or intramuscular) or b_y means of an intramuscular




an ermul sion or an-oi'l) or resins with ionic exchange, or relatively poorly
sol ubl e derivatives, such as relatively poorly soluble salts. 5#9f0/2006

i ntranasal wegsps®ss ati on, the 2,5-bis-diam ne-[1, 4] benzoq 'é'.it?ﬁl
derivatives (1) can be forrmulated for adm nistration by rreawﬁs 0{’9’%"2%'[(”0\,\“) -
device, for exanple in powder formw 1é a suitable carriers. The dosages
of the 2,5-bis-diamne-[1, 4] benzoqui nonic derivatives (1) will depend on

deci ded 1 omiBFaHEn: 5o Fagbieh e 2ovis e LGrgas ARG Ao on t ne
T U AR I B R TS
5 Bl o A SRS
Char act or1 5t RESAGFeR AuhyRgaHrely poor )RS, appear more ol earl'y from the

fol | ow ng descr‘i{gt i op whicf fers to enmbodinents taken purely, ~as exanples

and wi t hout |imi Y% dian E>r€1 ghrationy, e o asrlsedigauer il ifdbengogninapin nesi s

e e R AR GRS B o (1

Bont ai i ng. it eEtmA H petie Touh Rith asiida it VO 03/ 087035 |

i xturo was. | of 1THdoRGrS & Hik ISR B ATPFORBIE SO ) Wik 20

T ohor, MBS St mafBle of B e s ok e 0 o2
10  decided from time to time by.the doctor. The dosage will also depend on the means

of administration and on the particular compound selected. Usable doses may be
for example between 0.1 mg/Kg and 400 mg/Kg with respect to body weight. per
day. |
The 2,5-bis-diamine-[1,4]benzoquinonic derivatives (I), can be administered
15 in combination with one or more suitable therapeutic agents and formulated in
- every known usable way. )
Further characteristics of the presént invention will appear more clearly from
the fo]lowing description which refers to embodimentsz taken purely as examj:les {u_)
and without limitation. | |
20 Examplel
This example describes the synthesis of the acid [3-(2-methoxy-benzylamino)-
propyl]-carbamic benzyl estér (IX) having the formula: | B

NH__~._NHCOOBn
. OMe
To a solution of (3-amino-propyl)-carbamic benzyl ester acid (1.04 g, 5

mmol) in 50 ml of ethanol contsining molecular sieves (4 A), 2-




with HCl 2N, the sieves were filtered and the solvents were evaporated; the
residue 5 was taken .again with H2O and extracted with diethyl ethgyri10¥xode
m). The aW&B@E8703H| uti on was then basified with NaOH 40%pandresdesact ed
~with CHC13 (4 x 20 m). The anhydri fhed and evaporated organic extracts

gave 1.5 g of the conmpound | X as pure transparent oil .on TLC (el uant:
CHC13/Et OH/ NHAOH 9.0:1.0:0.1). Yield 90% 'H NWMR (free base; CDC13) S:
1.61-1. 79 (methdkybenzalddiyde xwim adied {0.25 vg, t4S B2@Pp]). The mighre vy lefBis2 (q,
2H), 3.78 (s, 2H), 3.84 (s, 3H), 5.11 (s, 2H), 5.73 (s enlarged, 1H
exchangeabl sgitatioin aD2fyiroin&n -6mpératiire (e2hi)for 201y then NeBHs wrdp. addrdnpl e 2
This exanpl e describes the synthesis of the acid
{3-[ et hyl - (@heetdld X920 yimol). I6wasdefidd r@co fyrl Gh; dawisaavidifigdeeafipudgt er (X)
having the fornmula: Il / NNHCOOBn 1 OWe To a sol ution of
[ 3- (2- met howith BEEH 2N, ahe sieyesprarpfilidred andihersavendn wyte avapasatedidhairesidee 4 g: 4. 3
mmol) in 70 mM of toluene diethyl sul phate was added (1.24 nm; 9.5 nmol)
and heat®d fys takih ngaimnwihdHO Tind extracted ovithnidiethyl ethend3 codl edDaflbet . and
beaten with conc. NaOH (50 nl). The organi c phase was separated, which
after 20 aniypseoistsobetidnowasatheh basified vdthi NaOlg 4086 andoaxirdetedvwith GHTL @i ch was
“purified by flash chromatography. Eluting with CH2d 2/ et her of
pet rol eun NEOHAIN TRO Hinh¥dfifiéd Gnd. evafihr@idd abgaiio emttractst gveofl.d ige o€ dhpound X as
pure transparent on on TLC (eluant: CHCL3/MeOH(NI 140H 9.5:0.5:0.05). Yield
91% ' H NVRwpipoansd bBS eds five 1 Gap@ent D @3/TIE7 (EsaRCUHABQB2FL0H 18
CDC13) 8: 1.08 (t, 314), 1.61-1.79 (m 214), 2,53-2.75 (m 4H), 3.32 (q,
21:1), 3. 789.04,0:0.2)YieRl 806( & NMR, (fi6e basef D) §: B613.70(medatgdli, 1H
exchangeable with D20), 6.84- 6.95 (m 2H), 7.19-7.40 (m 7H). Exanmple 3 5
Thi s exanpl exchapesble evth DO 21701 2HY 332 (g, 2H), 3.78 (s, 2H), 3.84 (s, 3H), 5.11
Nl - et hyl - N - (2- net hoxy- benzyl ) - pr opan-

(s, 2H), 5.73 (s enlarged, 1H exchangeable with D,0), 6.84-6.95 (m, 2H), 7.19-7.40

(m, 7H).
Example 2
This example describes the synthesis of the acid {3-[ethyl-(2-methoxy-benzyD)-

15 amino]-propyl}-carbamic benzy! ester (X) having the formula:

]&\/\/NHCOOBn
) OMe |
.To a solution of [3-(2-methoxy-benzylamino)-propyl}-carbamic b'e:nzyl= ester acid

i (1.4 g; 4.3 mmol) in 70 ml of toluene 'diethyl sulphate was added (1.24 ml; 9.5

mmol) -and heated by reflux for 24h. The reaction mixture was cooled at e.t. and

beaten with conc. NaOH (50 lill). The organic jahase was separated, ~Which after

20 anhydrification and evaporation gave a crude material which was purified by flash
.chromatography. Ehiing with CH:Cly/ether' of pétmleum/MeOH/NIhOH
4.6:5.0:0.4:0.04 obtained 1.4 g of the compound X as pure transparent oil on TLC

(eluant: CHCIy/MeOH/NH/OH 9.5:0.5:0.05). Yield 91%; 'H NMR (fiee base;



1,3- diamne (XI) having the formula: Et N > NH2 OWe To a sol ution of
{3-[ethyl - (2-met hoxy- benzyl)-am no]-propyl }-carbam ¢ benzyl est¢f ?..‘U/dZOO?
(1.4 g; 3.9%omehg7es:n 15 m of  glacial CH3000H, 3.5 m of a @g%rosHuaysi on O
HBr in CH3COCH was added cautiously. It was left in agitation for 2h, 10
then the hydrobromate was precipitated8i-th 100 M of diethyl ether. The
white solid fornmed was solubilised in H2O basified with NaOH 2N and

cvaporated | KOSRA ARR G ElTo L ﬁw&széiwp%ﬂ?%qaiﬁﬁ‘éﬁ@
Y o o e e g L B e L S o A
cxepangeat] ool SISk D, (1 20, 255 (9,0 273 (1,29

Exampl e 4 This ex scri bes the synthesis of
2,5-Bis-{3-[et hyl-ﬁgg'lnﬁ%etd‘ﬁoxy benzyl)- 20

arrm)) prqpyl am nz | e.(11]1) for : Ove

OVe To a%gol gﬁff %%L%‘\PE)E g% &?gﬂ?sbq ‘#@ @ng%ﬁﬂe&qxﬁ’ 'P’(?P%O—I was
10 / 10/ 2006 g\o%gg OBé&gg?]PCTéhl gOSI %g227 19 added when cold

N - et hyl - 1,3-diamne (0.45 g; 2.0 mol). The
reaction mxture was agit at ed ate t. and out of the light for 6h, the was
evaporated in a. vacuumto Vo a t ude rrat erial which was purlfled by

flash chromat ography. Elu B OH/ NH40H 9. 75: 0. 25: 0. 025
obtained 5 0.23 g of the co XIT as a pure red solid on TLC (el uant:

To a solution of {3-[ethyl-(2-methoxy-benzyl)-amino}-propyl}-carbamic
benzyl ester acid (1.4 g; 3.9 mmol) in 15 ml of glacial CH;COOH, 3.5 mllof a33%
" solution of HBr in CH;COOH was added cautiously. It was left in agitation for 2h,
10  then the hydrobromate was precipitated with 100 ml of diethyl ether. The white
solid formed was solubilised in H,0, basified with NaOH 2N and extracted with
CHCJ; (5x 20 mi). The anhydrified organic phase was evaporated in a vacuum to
give 0.87 g of tﬁe compound XI as pure transparent oil on TLC (eluant
CHCL/MeOH/NH,OH 9.0.1.0.0.1) quantlty yield; "H NMR (free base; CDCh) &:
15 107 (t 3H), 1 .50 (s enlarged, 2H exchangeable with D,0), 1.57-1.71 (m, 2H), 2,55
| (q, 48, 2.73 (, 2H), 3.60 (s, 2H), 3.84 (5, 3H), 6.83-6.99 (m, 2H), 7.19-7.44 (m,
- Example 4
This example describes the synthesis of 2,5~Bis-{3—[ethy1-(2—méthoxy—benzy1)—
20 amino }-propylamino }-[1,4]benzoqujnone X1 having the formula;

lEl; .

- OMe

To a solution of p-benzoquinone (0.1 g; 0.92 mmol) in 70 ml of MeOH was




CHC13/ MeOH/ NH40H 9. 5:0.5:0.05). Yield 45% 'H NWR (free base; CDC13) 8:
1.11 (t, 611), 1.72-1.85 (m 4H), 2,56 (q, 8H), 3.18 (q, 4H), 3.62/0%/2006
411), 3.82 wwo3d8desd), 5.26 (s, 2H), 6.83-6.95 (m 4H), 7. ¥r1friddedes 4H +
ZH exchangeable with D20); EI-MS: nmlz = 548 (M). 10 Exanple 5 This
exanpl e describes the synthesis of Thé2acid [6-(2-nethoxy-benzyl am ne-

hexyl ] -carbam c benzyl ester (3R): H'-"~~~NHCOOBn Owe The conpound X1 |

benzyl ot or B0 el R L b r e
a1 1By iy iy Feion H R et ERIRPACE. SRESutbf e et o s the O 2
exthangeabl cViPPtscpls & byt o i f b, il hickOyad pRRHE B

{7 lg) [ et E??m() lz&%g?#g’%g/%ﬁngy E l‘gintt?j ?gf{ .lzg%‘?l - car g%bggg}?r?gpﬁ;?? g?ﬂe(qXI V): |
-f](c)IrIegvm' Bgstehe sa#gl%p}-g@ié%ure ’de'sE:r']%‘e?(?l n ex?irrgle{én\gg(w eP%fe’Mi%) H NVR

2. 412, 50 (T gDl TR0 s 856 (& 8. 3 Tk @ 4 363 G -
- enlarged, 1HogXGRANGCIRY % .83-6.95 (m, 4H), 7.19-7.43 (m, 4H + 2H exchangeable with

D,0); EI-MS: m/z= 548 (M").

© 10 Example 5
' This example describes the synthesis of the acid [6-(2-methoxy-benzylamine-
hexyl]-carbamic benzyl ester (XI1T):
| : :
NW\/\
NHCOOBn
OMe .
The compound XIII was obtained as a transparent oil from the acid (6-
amino-hexyl)-carbamic benzyl ester (2,50 g, 10 mmol} following the same
. 15  procedure described in example 1; yield 81%; "H NMR (free base_; CDCl) &: 1.22-
) .. 138 (m, 4H), 1,41-1.57 (m.-4H), 1.65 (s enlarged, 1H exchangeable with D>0),
2,58 (t, 2H), 3.18 (q, 2H), 3.77 (s, 2H), 3.84 (s, 3H), 4.76 (s enlarged, 1H
exchangeable with D>0), 5.09 (s, 2H), 6.82-6.93 (m, 2H), 7.20-7.40 (m, 7H).
| Example 6 |
20  This example describes the synthesis of the acid {6-[ethyl-(2-methoxy-benzyl)-

amino}-hexyl }-carbamic benzyl ester (XIV) .

Bt ,
N ™" NHCOOEn

OMe

The compouﬁd XIV was obtained as a transparent oil from the acid [6-(2-




5 with D20), 5.08 (s, 2H), 6.82-6.94 (m 211), 7.18-7.42 (m 7H). - Exanpl e
7 This exanpl e describes the synthesis of N -ethyl : 0/10/2006

N - (2- net howgp-daesmyi ) - hexan- |, 6-diamne (XV): N NHZ Owe TS9N d
was obtai ned as a transparent oi | fromthe acid {6- 10

- [ et hyl - (2- met hoxy- benzyl ) - ani no] - hexyd8 =eubami ¢ benzyl ester (2.31 g; 6.01.
nmol ) follow ng the same procedure described in exanple 3. Yield 98% 'H

1) i B Rt S gt i g
0,82:6. 94 (gl uf it rodAuliesaled i EXARDL 16006 'S¥RBR esiescr i bes

t he syntheS|s i) et hyl benzyl)

ami noj - hexy}, am MJ)%QI@E@Z@gup@q%WImP, 48 57\ tly, 24120567, cormpound

XVl was obt ali ne as‘are rom N - (2

o “‘i’xéf‘ﬁ% VIR ey S0 CLIE Ao (360, “‘?E%%%%%E“’.%ié‘%xam?é“bﬂ@”$. e
17% 4-1.38 8
1, 4% 133 Qﬁ’(%%@%%gg@/\ﬁo%%%%géspw 00227 ng 1. ?)7 1.65 (m

411) 2. 41 2 56? ? , 3.10 (q, 411), 3.57 (s, 411) 3.81 (s, 611), 5.28
(s, 211), 6.59 ent arged, 211 exchangeable with D20), 6.83-6.95 (m 411),

7.21 (t, Z'i-'ﬂl)s ’exszj% dlerited Ithe sFRAE of N efhiyP 3] -(Mnethoxy-benzyl)-hexan-

1,6-diamine (XV): ' _
Bt ]
: {J
@\/I"I\/\\/\/\'NH2

OMe
The compound XV was obtained as a transparent oil from the acid {6~
10 [éthyl-(z—methoxy-benzyl)-amino]-hexyl}'4Earbamic benzyl ester (231 g; 6.01
mmol) following the same procedure described in example 3. Yield 98%; 'H NMR
(free base; CDCl) 8: 1.04 (t, 3H), 1.12-1,48 (m, 8H +2H exchangeable with D,0),
2.41-2,53 (m, 4H), 2.65 (¢, 2H), 3.57 (s, 25D), 3.81 (s, 3H), 6.82-6.94 (m, 2H), 7.16-
7.42 (m, 2H).
5 Example 8 |
This example describes the synihesis of 2 5~Bls-{6-[ethy1 -(2-methoxy-benzyl)- )

ammo]~hexy1ammo} [1 4]benzoqumone XVD:

OMe

_ | : .
NS~
| B g ‘f\©
20 - Q\/N\/\/\/\ NH Et
_ The rgglxﬁpound XVI was oBtaine% as a red solid from N'-ethyl-N'.(2-
methoxy-benzyl)-hexan-1,6-diamine (1.05 g; 4 mmol) and p-benzoquinone (0.2 g;

'1.84 mmol) following the same procedure described in example 4. Yield 17%; H

- NMR (free base; CDCls) 8: 1.04 (1, 6H), 1.14-1.38 (m, 8H), 1,43-1.53 (m, 4H),



Exanple 9 5 This exanpl e describes the synthesis of

'2,5-Bi s-[6-(benzyl -et hyl -am no) - hexyl am no] - [ 1, 4] benzoqui none (p@/ytlb/;_ﬂo06
it NH/\'N Rybtoshgrsd The corrpound XVI'1 was obtained as a redcs@tas@osfrom

N -ethyl -N -benzyl - hexan-1,6-diamne (0.47 g; 2 mm 1) and p-benzoqui none
(0.1 g; O. 92 mmol ) foll owi ng t he sa~m§21procedure descri bed in exanpl e 8.
Yield 20% 'H NWR (free 10 base; CDC13) S 1.05 (t, 611), 1.14-1.39 (m .

. 3 ﬁéﬁiﬂé@@i%‘i&%%@%ﬂﬁ??ﬂﬁ? Q@?#‘&PSS R O R
B'Z%éanyllo Yééé%s%ﬁlﬁﬂg‘%mgs%%ﬂ%@ %ﬁ%i)béga"ﬁéh&%‘lﬁ)i TS those
Eaml o 10 TAES TeRlird. Sadls s b RRY g o of || 1O compounds: 18

2,5-Bis-{6-[et hyt'ézi{fq or o- benzyl ) - am no] - hexyl am no}-[ 1, 4] benzoqui none
CA-VII1): jt\/~/kxam HEt \ Cl1 0O The conpound XVIII was obtai ned as

15 et RN A A °

procedure de cr ed ]lﬂg,@éa d 15% 'H NVR (free base; CDCl3) 8:
1.04 (t, 611y*yFmigeh q?ﬁqlgml)e 3-1.53 (m 411), (0/ 10/ 2006 WO

03/ 087035 PCT/ | T03/ 00227 - ' 57 1c65 (m 4H), 2.41- 56 (m 8H), 3.08

(g, 4H), 3.46 4H), 5.28 (s 1) @We exchangeabl e
El -

with D20), 7. 23 lifm 611), 7. 45 b

\/\/\/\NH Et

The compound XVII was obtained as a red solid from N'-ethyl-N'-benzyl-
hexan-1,6-diamine (0.47 g 2 mmol) and p-benzoquinone (0.1 g; 0.92 mmol)
foilowing the same procedure described in example 8. Yield 20%; TH NMR (free
10 base; CDCL) &: 1.05 (t, 6H), 1.14-1.39 (m, 8H), 1,43-1.53 (m, 4H), 1.58-1.65 (m;
| 4H), 2.41-2,56 (m, 8H), 3.10 (g, 4H), 3.71(s, 4H), 5.28 (s, 2H), 6.44 (tenlarged,2H
exchangeable with D,0), 7.10-7.24 (m, 10H). EI-MS: m/z = 572 (M"). N'-ethyl-
N'-benzyl-hexan-1,6-diamine was obtained W1th proc;,edures similar. to those

described in examplés 1-4 using corresponding starting compounds.

) . 15  Example10

| This example describes the synthesis of 2,5-Bis-{6-[ethyl-(2-chloro-benzyl)-

amino]-hexylamino}-[1,4]benzoquinone (XVII):

: : I
3 | w‘“i)
N ~ TN Et

Ct 0

The compound XVIII was obtained as-a red solid from Nl-gthyl-N'-(2-
-chloro-benzyl)-hexan-1,6-diamine (0.54 g; 2 mmol) and p-benzoquinone (0.1 g;

20  0.92 mmol) following the same procedure described in example 8. Yield 15%; 'H
NMR (free base; CDCl3) &: 1.04 (t, 6H), 1.10-1.35 (m, 8H), 1,43-1.53 (m, 4H),




Mz =641 (MF). N -ethyl-N -(2-chloro-benzyl)-hexan-1,6-di am n was obtai ned
wth procedures simlar to those described in exanpl es 1-4.usingiD/10/2 06
correspondiwg 03®8mssarti ng conpounds. Exanple 11 This exanplp@r[ﬁ%ggdzée
synthesis of 2,5-Di-tert-butyl-3,6-bis-{3-[ethyl-(2-

met hoxy- benzyl )-am' noj - pr opyl am no}-%f 4] benzoqui none(XI X): FA O Noml\i
VUNH, ~, ~ tBu Owe onme O a \ The conpound X1X was obtained as a fuchsia

col oured sal Ba6f(gr 22&(s, 0. 40
mol ) and ?d%{lgétertﬁgt%tf}lozs@ %ﬁ%\éﬁ’me (Afg’%J 0. f(LSBQ?%D‘TI?Q

foll owing t ~7ex 5.4 RH).JERMS: H NVR
(f reeWIbage (P%%%E?’ %{Q%ﬁ%géﬂﬁ&%ﬁ]))?@% 7'10é5 7 (s, Qﬂip@ 1. 5\2@6(? 911),

1.70-1.83 5 “béhz¥ - annﬂﬁwdasBoBtmnm 41-1
3.83 (s, 3( %@3 ) ﬂﬁ&m@?%"? 445‘(%?&31%)5@5-?/5 m z (3660 (M§

15 Exanpl evmn ﬂ; é@%ﬁr@@%b%&ﬂ)@&lﬁ!ﬁéﬂﬁ%&? -dotisitigh eomesipdnding
[ 6- benzyl am no-hexyl]-carbam c benzyl ester ( havi ng the formula: *
NHCOOBN ¢ I\glmg[};%e; gohd XX was obtained as a transparent oil fromthe
acid (6 am no- ‘hex -carbamc benzyl ester (4.00 g, 16 mmol ) follow ng the
same procedure mOnHAsE{i bed in eXanple 1. Quantity yield, 1H NWR (free
base; CDCI3) 8: 1,2 1 57 (m 6H + 11l exchangeable with D20) 1, 78-1, 97

(in, 2H), | tRdslo of 42, 8Diltert-bafyl-p,6-tis-93- arged, 1H
exchangeablzfeﬁ% ?%‘“B%Hhescﬁbé@tﬁe’qm W 1 0] e e O

" PCT/ 1 T03/ Oﬁgfﬂ%’gﬁgﬁ“ﬁ@g’%’t‘ﬂ] r@ﬂ'ﬁamﬁoﬁ-ﬁ Z}b@&dqmnoﬁﬂXDﬁxarrpl e 13 This

exanpl e de si's of the acid [6-(ethyl-benzyl-am no)-hexyl]-

f ."\
1Bu . L4
©\/N\/\z OMe ‘
OMe T
Ot NH N
_ o Et

The compound XIX was obtained as a fuchsia coloured solid from the

10  compound having the formula XI (90 mg; 0.40 mmol) and 2,5-di-tert-butyl-
[1,4]benzoquinone (40 mg; 0.18 mmol), following the same procedure described in
example 8. Yield 10%; 'H NMR (free base; CDCl) 5: 1.09 (t, 6H), 1.15 (s, SH),
1.27 (s, 9H), 1.70-1.83 (m, 4H), 2,52-2.64 (m, 8H), 3.15 (s, 3H), 3.54-3.71 (m, 4H),
3.83 (s, 3H), 6.81-6.96 (m, 4H), 7.18-7.44 (m, 4H). EI-MS: m/z = 660 (M. |

15 Example 12 - o \J

: This example describes the synthesis 6f the acid [6-benzy1amino-hexyl]-carbamic' '

benzyl ester (XX) having the formula:

H

The compound XX was obtained as a transparent oil from the acid (6-amino-

- hexyl)-carbamic benzyl ester (4.00 g, 16 mmo?) following the same procedure

20 described in example 1. Quantity yield; 'H NMR (free base; CDCls) 5: 1,22-1,57
o (m, 6H + 1H exchangéable with D,0), 1,78-1,97 (m, 2H), 2,75 (t, 2H), 3,18 (g,

2H), 4,05 (s, 25), 5,01 (¢ enlarged, 1H exchangeable with D;0), 5,15 (s, 28D, 7,30-



carbam c benzyl ester (3C): i ~"~NHCOOBn 5 The conpound XXI was obtai ned as
‘a transparent oil fromthe acid [6- benzylam no-hexyl]-carbam c Wepay/2006
ester (5. 00we,03bd7es80l ) follow ng the sanme procedure descrﬂ'fq?gogdb %xanp e
2 Yield 30% 'H NVR (free base; CDCI3) 6: 1,10 (t, 311), 1.53°4%%H (m
411), 2,40-2,62 (m 4H), 3,16 (g9, 2H,23,58 (s, 2H), 5,05 (s enlarged, 1H
exchangeabl e with 'D20), 5,18 (s, 2H), 7,22-7,40 (m 10H). 10 Exanple 14

Thi s exanpl e i ] t is of N -ethyl

-N -benzyl - hﬁﬁ?@’?’%ﬁnﬂqyﬁi %ﬁil A, ~~INH2 The conpound XXI'I was

obt ai ned as a traE? 20f: 30i| fromthe acid {6-[ethyl-
benzyl - am no] - hexy ? arbam c benzyl ester (0.9 g; 2.45 mmol) follow ng the

ase: - cboray s aghiglF ety e FAELE o e BRI iyl s mmibele i b Do)

4,21-1,58 ( 1) 1302 (m 411), 2,65 (t, 2H), 3,56 (s, 213),
7,20-7, 38 (m%gﬁ%&ng@%%gg@hi s exanpl e descri bes the synthesis of the

aci d [ 6-(2-chl oro-benzyl arhgpes G@Bre benzyl ester (XXI11): N#
% NHCOOBn |~ H The conp Il was obtained as a transparent oil from
the acid (6- am no-hexyl)>€arbar~c benzyl ester (4.00 g, 16 mmol) foll ow ng

the sane 10/ 10/ 20@% WO 03/ 35 P‘%/'l T03/ 00227 24 procedure described in
exanple P Yield 8%yFompp MRS iaieed epeitmpnsparent oplsirom e acid [@11)
2,41 (br, H changeabl e wi th, D20), 2,61 (t,. 2H), 3,17 , . 2H), 3,89
(o0 Bt e reroAic bemalh seah (0t 1 Tt Tolowing e ing)

7,18-7, 40 M M . . .
o ’ ( procedure described in example 2. Yield 30%; 'H NMR (free base; CDCls) &: 1,10

F3

A ) ) ‘
(t, 3H), 1,22-1,40 (m, 4H), 2,40-2,62 (m, 4H), 3,16 (g, 2H), 3,58 (s, 2H), 5,05 (s

enlarged, 1H exchangeabie with D,0), 5,18 (s, 2H), 7,22-7,40 (m, 10H).
10 Example 14

This example describes the synthesis of N'-ethy! -N'-benzyl-hexan-1,6-diamine

(X -
©/\,\(\/\/\/N H,
~ The compound XXII was obtained as a transparent oil from the acid {6-[ethyl-
benzyl~amino]—hexyl}-carbamic benzyl ester (0.9 g; 2.45 mmol) following the
) 15  same procédure described in example 3. Quantity yield; 'H NMR (fiee base;
| CDC.I3) &: 1,03 (t, 3H), 1,15 (s énlarged, 2H exchangeable with D,0), 1,21-1,58
(m, 8H), 2,37-2,58 (m, 4H), 2,65 (t, 2H), 3,56 (s, 2H), 7,20-7,38 (m, 5H).
| Example 15 _ '

| This example describes the synthesis of the acid [6-(2-chloro-benzylamino-hexyl]-

20 ca:bainic benzyl ester (XXTI): | |

i} H _
o ol

The compound XXIII was obtained as a transparent oil from the acid (6-

amino-hexyl)-carbamic benzyl ester (4.00 g, 16 mmol) .followiﬁ-g the same




5 Exanple 16 This exanpl e describes the synthesis of the acid

{6-[ethyl -(2-chl oro-benzyl)- am no]-hexyl}-carbam c benzyl .ester {0)(1/1)/2005
aci d

. NHCOOBn Thwooswgmssnd XXV was obtained as a transparent oiy

[6 (2- chl oro-benzyl am no) - hexyl ] -carbam ¢ benzyl ester (2. &Gf"%ﬁl&%e

foll ow ng
(free base;
3,15 (q, 2
5,12 (s,

descrlbes th

(X V):

t he aci d {
(0.80 g;
Yield 98%
2H exchang

(d, 1H)
?Z:Sdcg?bffn (r:u tr(r)1 %’é@ﬁﬁno The, conpound XXVI
T ol SlerbeS Yhe syplbe i, e (514 R8I HEGRrodensdi o

obt ai ned -as

e:ﬁnéig]og%‘g%} %?(%Ri%gg%w lelgg hiB)sage lpr2(7)cedure descri bed | n

benzyl est
exanmpl e 1.

10

215

: 20_

10 the sane procedure deserkbed in exanple 2. Yield 40%

nmol )
"H NWR
CDC13) 8: 1,08 (t, 3H), 1,21-1,58 (m 81-1), 240262(m 4H) ,

H) Pro?ec%% gé%ixb%eg St é%@aﬁ@g%eﬁﬁﬁéﬁa‘?&%@gé \4_v|ht2£_ g(g?ri)l e

H (ﬂmzﬁ)sl from

6 ( | o, 0-b arbam_c benz ester
oAt F5f it e%q#snw“@%aeﬁffé@egez.@@aﬂ, &7l 5
E‘%J (free 20 base; CDC13) S 1,05 (t, 3H), 1,12-1,54 (m 8H +

fth D20), 2,38-2,66 (m 6H), 3,61 (s, 211), 7,05-7,37 (m
18 Thi s exanpl e descri bes the synthesis of the
) - hexyl] WO 031087035. PCT/ITO3A 02~ 0 2 0 0 6

ea

e~ _NHCOOBN
coeTT

The compound XXTIV was obtained as a transparent oil from the acid [6-(2-

chloro-benzylamino)-hexyl]-carbamic benzyl ester (2.00 g, 5.35 mmol) following

the same procedure described in example 2. Yield 40%; '"H NMR (free base;

CDCl;) 8: 1,08 (t, 3H), 1,21-1,58 (m, 8H), 2,40-2,62 (m, 4H), 3,15 (g, 2H), 3,63 (s,
2H), 4,82 (s enlarged, 1H exchangeable with D,0), 5, 12 (s, 2H), 7,10-7,41 (m, 81D,
7,57 (d, 1H).

Example 17

This example describes the synthesis of N'-ethyl -N'- (')-chloro-benzyl)-hexan-I 6-

dlamme {(XXV):
EI\ /\/\/\/N Ho

- The compound XXV was obtained as a yellow oil from the acid {6-[ethyl-

(2-chloro-benzy!)-amino]-hexyl}-carbamic behzyl ester (0.80 g; 1.99 mmol) -

following the same procedure described in example 3. Yield 98%; 'H NMR (frce
base; C?Ch) 8: 1,05 (t, 3H), 1,12-1,54 (m, $H + 2H exchangeable with D,0),

2,38-2,66 (m, 6H), 3,61 (s, 2H), 7,05-7,37 (m, 3H), 7,53 (d, 1H).

Example 18

- Tl:us example describes the synthems of the acxd [6 -(2-nitro-benzylamino)-hexyl]-

TR 95 24T o L Bl S B B e

was

p—




51,38 (in, 4H), 1,42-1,60 (m 4H + 1H exchangeabl e with D20), 2,62 (t,
~2H), 3,18 , -1), 4,02 (s, 2H), 4,89 (s enlarged, 1H exchan @gg@ bbe
D20), 5,12 5,035&60}3 i 7,24-7.42 (m 611), 7,58-7,66 (m 2PEHIT &’@ Jm

TH). Exanple 19 This exanpl e descrihessthe synt hesis of the acid
{6-[ethyl -(2-nitro-benzyl)-am no]- 10 hexyl}-carbam c benzyl ester (XXVII):
N,,,,, ~NHCOOBn / NO ~i The conmpound ) OXVI1 was obtained as a greenish oil

from the aci earp@uichenzylester FSR¥Y ani no) - hexyl ] - carbani ¢ benzyl ester (3.00
g, 7. 79 mmol ) follow ng the sane procedure described in exanple 2. Yield

40% 'H NWR (free base; CDCl . L0 h’hcoés@o 1,57 (m 8H),
2,37-2,56 (m 4H), 3,18 (q, , B8 (s, , 4,76 15 (s enl arged, 1H
exchangeable wi th D20), 5, 1T H) , 729741(m 6H), 7,50-7,61 (in,

AH, 7,66-7,72 (m 1H), 7,79-7, m 111). Exanple 20 This exanple
oM 11y ‘N“eA?%E&ﬁ@ﬁéﬂp%dm%p&%%%%ﬁ% b & 00
ester (0. 30 GnmatseTaktf; BohaB REGE %%‘%k&ﬁ%y@%ﬁ?ﬁ%ﬁ@%“”'
(free" Bgséhﬁgﬁ%ﬁ% BigBAEh B YRfa 4R TIENRNE g Y COCIE 1t M Gea
S IS oy iy PR s e e R il By B 21 i IR 2
('g . S (6 [@Xgﬁ?':ﬁ(}?ﬁ, rf—lgi %en%ﬁg%%‘i{éﬂﬁ%&%e%ﬂtﬂ&ﬁ' 5,19, 280,

L 7,24-7,42 (m, 6H), 7,58-7,66 (m, 2H), 7,95 (d, 1H).
Example 19
This example describes the synthesis of the acid {6-[ethyl-(2-nitro-benzyl)-amino]-

10 hexy1}-carbamxc benzyl ester XXVID):

NHCOOBn

The compound XXVII was obtained as a greenish oil from the acid [6-(2-
nitro»beﬁzylanﬁno)—hexyl]-’barbamic benzyl ester (3.00 g, 7.79 mmol) following the
same procedure described in example 2. Yield 40%; 'HNMR (free base; CDCL) &:

) 1,02 (t, 3H), 1,20-1,57 (m, 8H), 2,37-2,56 (m, 4H), 3,18 (q, 2H), 3,83 (s, 2H), 4,76
15  (senlarged, 1H exchangeable with D;0), 5,12 (s, 2H), 7,29-7,41 (m, 6H), 7,50-7,61
(m, 1H), 7,66-7,72 (m, 1H), 7,79-7,83 (m, 1H).
| Example 20 |
| This example describes the synthesis of N'-ethyl -N'-(2-nitro-benzyl)-hexan-1,6-

* diamine XXVII:
(I\NMNH

20 The compound XXVIII was obiained as a yellow oil from the acid {6-
[ethyl-(z-niu-o-benzyl)-amino]—hexyl}-carba_mib benzyl ester (0.80 g; 2.00 mmol)




hexyl am no} -[ 1, 4] benzoqui none (XXl X): O NO, The conpound XXl X was obt ai ned
as a waxy r Ld fromN -ethyl-N -(2- nitro-benzyl)-hexan-1, 6t@ifag
(0.65 g; 2. %ﬁﬂﬂ%rty Sand p- benzoqui none (0.12 g; 10 1.1 HTTDP(;TIIBBW rm\n/g_e??]g
sanme procedure described in exanple 426Y| eld 15% 'H NMR (free base; CDCL13)
8: 0,98 (t, 6H), 1,19-1,50 (in, 12H), 71,52-1,72 (m 4H, 2,35-2,57 (m
8H), 3,13 (q, 4H), 3,83 (s, 4H), 5,30 (s, 2H), 6,58-6,66 (t enlarged, 2H
exchangeabl e folawin®2n) same, lﬁ*ﬁeeﬂmhlde(smbeﬂlﬁ exTmpie-37 5&d(9886; JHNMR. Gec?, 70 (m
2H), 7,78-7,82 (m 211). M5 (ESI') mz 663 (M + H)+. 15 Exanple 22 This

exanpl e descbatee€X01g & iRl SIB, bZO-ﬂJSé(mpSH),[?ﬁ}i@enhtgmd;Q/I{bmng@bimo- J
hexyl ] - carbam c benzy]. ester (XX)): H-"~NHCOOBn OMe The compound XXX was

obt ai ned as avithryQ)p 213§, 560fnh, 4H)o 278 Ifie 2H3,:318% Gs, 28)) 82 \(in) 1ERr D&dH C

benzyl ester (4.00 g, 16 mmol) followi ng the same 20 procedure descri bed
i n exanpl e 17,6Yi(m, dH)6R40-7,HR, 1H), 3F989:83¢(m,QB13) 6: 1.22 1.38 (m 4H),
1,41-1.62 (m 4H), 2,58 (s enlarged, 1H exchangeable with D20), 2.62 (t,
2H), 3.18(q, 2H Ex3mpk2ls, 2H), 3.81 (s, 3H), 4.83 (s enlarged, 1H WO
037087035" PCT/ I TO/#A02270 h" 2 0 0 6 - 27 exchangeable with D20), 5.08
(s, 211), 6. This@x8mplendesGies the Brhesid bf 215-bi6{B)[ethyEQaninb dedd)Hathiox arrpl e
descri bes the synthesis of the acid {6- [ethyl ( 3- met hoxy- benzyl ) -

am no] - hexy| hexybantiiao}-§1,8baesplquimehee@ (XXX ) : N NHOOOBn i OVe 5 The
conmpound XXXI was qp)tal ned as a transparent oil fromthe acid [6-(3-

met hoxy- benzyl am n XNW‘HC enzyl ester ,(WZ 91 g, 7.85 mmol)

0 NO,
The compound XXIX was obtained as a waxy red solid from N'-ethyl-N*-(2-
nitro-benzyl)-hexan-1,6-diamine (0.65 g; 2.33 mmol) and p-benzoquinone (0.12 g;
10 1.1 mmol) following the same procedure described in example 4. Yield 15%; 'H
NMR (free base; CDCig) 5: 0,98 (t, 6H), 1,19-1,50 (m, 12H), 1,52-1,72 (m; 4H),
2,35-2,57 (m, 8H), 3,13 (g, 4H), 3,83 (s, 4H), 5.30 (s, 2H), 6,58-6,66 (t enlarged, 2H
Aexchangeable with D,0), 7,32-7,41 (m, 2H), 7,48-7,58 (m, 2H), 7,62-7,70 (m, 2H),
| 7,78-7,82 (m, 2H). MS (ESI") m/z =663 (M + H)". |
. 15 Example 22
This gxample describes the synthesis of the acid [6-(3-methoxy—benzyiamino-

 hexyl]-carbamic benzyl ester (XXX):

H

OMe
The compound XXX was obtained as a transpareﬁt oil from the acid (6-
amino-hexyl)-carbamic benzyl éster (4.00 g, 16 mmol) following the same
20  procedure described in example 1. Yield 76%; lHNMR (free base; CDCl;) §: 1.22~
1.38 (m, 4H), 1,41-1.62 (m, 4H), 2,58 (s enlarged, 1H exchangeable with D,0),
2.62.(‘:, 2H), 3.18 (q, 2H), 3.78 (s, 2H), 3.81 (s, 3H), 4.83 (s enlarged, 1H




foll ow ng the same procedure described in exanple 2. Yield 50% g,J:;oll NVR
(free base; 13) .S: 1.05 (t, 3H), 1.21-1.38 (m 4H), 1,40-1.5

2.43 (t, 2%8",0%?7%%““, 2H), 3.18 (g, 211), 3.56 (s, 211), P§.T6@0¥l§é£g1/%]®6
4.83 (s enlarged, 1H 10 exchangeabl & w-th D20), 5.09 (s, 2H), 6.79-6.82 (m
111), 6.85-6.88 (m 214), 7.22 (t, 113), 7.29-7.42 (m SH). Exanple 24
~Thi s exanpl e descri bes the synthesis of

N - et hyl - NI - ¢8hangdableywithdetd)] .08 6x 2H), 617%6 A5 fmj 3, 727AY (o, 16N~ N Ove 15
The conpound XXXI | was obtained as a transparent oil fromthe acid {6-

[ et hyl - ( 3- met hoxyEsamplel28- ani no] - hexyl ) - car bami ¢ benzyl ester (2.31 g; 6.01
mmol) follow ng the same procedure described in exanple 3. Yield 90% 1H
NVR (free babis; exgppisjiesgibes . the syuthedy of thd agid- {b-fethyl-R-m8thoxy-Dehzyl)-
exchangeabl e with DZOQ, 2.38-2,58 (m 411), 2.65 (t, 211), 3.58 (s, 211),
3.82 (s, 3H) amiokhexylpparbimic bewdy]l estert@XR0: 7. 29 (m | H). Exanple 25 This
exanpl e descri bes the synthesis 0f~2,5; hinstdddepet hyl - ( 3- met hoxy- benzyl) -
am no] - hexyl am no}-[ 1, #] bénzqqui none () OXM: WD 03/097035 10/ 10/ 2006
PCT/ 1 TO3/ 00227 28 O ‘ 0O H The compound XXXI'Il was obtained as a
waxy red solid from N - @Myl - Nl - 3-net hoxy- benzyl ) - hexan-1, 6-diamine (1.0
g; 4.24 nmmol) and,ggeenzo. -.quinone (0.2 g; 1.84 muol) follow ng the sane
procedur @ descri btf §oFRe

was\abiained apoiransparegteil frdm thapgiklo-Goc13)  3:
104 (1, OM) b oo bdiny i) heryi|-carbaras bensyl ester (291 g, 7.85 mmol)
following the same procedure described in example 2. Yield 50%; 'H NMR (free
base; CDCl) 8: 1.05 (1, 3H), 1.21-1.38 (m, 4H), 1,40-1.57 (m, 4E), 243 (;, 2H),
2.73 (t, 2H), 3.18 (q, 2H), 3.56 (s, 2H), 3.80 (s, 3H), 4.83 (s enlarged, IH
10  exchangeable with D;0), 5.09 (s, 2H), 6.79-6.82 (m, iH), 6.85-6.88 (m, 2H), 7.22
(t, 1H), 7.29-7.42 (t, SH).

s

Example 24 _
This example describes the synthesis of N'-ethyl-N'-(3-methoxy-benzyl)-hexan-
1,6-diamine (XXXIT):

L

Qf{\/\/\/“"“z
S w
. 15-  The compound XXXII was obtained as a transparent oil from the acid {6-

[ethy’l—(S-methoxy—benzyl)-amino]-hexyl}—carba.mic benzyl ester (2.31 g; 6.01
mmol) following the same procedure described in example 3. Yield 90%; '"H NMR
(free base; CDCl;) 6: 1.04 {t, 3H), 1.22-1.65 (m, 8H + 2H exchangeable With D,0),
2.38-2,58 (m, 4H), 2.65 (t, 2H), 3.58 (s, 2H), 3.82 (s, 3H), 6.72-6.92 (m, 3H), 7.16-
20 7.29 (m, 1H). |

| Example 25

B This exampie describes the synthesis of 2,5—bis-{6-[ethy1-('37-meﬂ10xy—benzyl)—
amino]-hexylamino }-[1,4]benzoquinone (X3XXIIL): |




5 (m 4H) 2.39-2.60 (m 8H), 3.09 (g, 4H, 3.57 (s, 4H), 3.81 (s, 611),
5.32 (s, 6.63 (t enlarged, 2H exchangeable with D20), 6.7806.19p/4006
611), 7.18- 9)02%3’06?033211) MBS (ESf rW = 633 (M+H) +. Exanplbcmhgn /
exanpl e descri bes the synthesis of Lh@ aci d [ 6-(4-nethoxy-benzyl am no- 10
hexyl ] -carbam c benzyl ester (XXXIV): ~NHCOCBn MeO |, H The conpound XJ
V was obtained as a yellow oil fromthe agid (6- am no-hexylgcarban c

benzyl ester (2,50 g, 10 M g he same procedur 5escr| bed in
exanple 1; yield 90% N ree base; 13) 5: 1. 1 (m 411),
hakrgeable with 19 15 (q,

1,41-1.57 (m 4H + |

211), 3.75 (s, 2H), 3.8g.(s, 3H), 4.76 (sg enﬂarged 1H exchangeabl e wth
D20), 5.12 (s, 2H), 6. 5-6. 93 (m 21D, 7 20-7.43 (m 711). Exanple 27 This
~exanpl e descri besTHewngynid KXIXKITobastditaine] 4 o Wadyaedyolid fomaThaky-Rbnzyl ) -
am no] - hexyl }-carbam c benzyl ester (XXXV): NHCoOBn MO i ~/~/~i 20 The
conpound XXX¥-miethoxybbaizyitieam- Rodiatiapaildng; 4i4 miol bk psandodifindng-

met hoxy- benzyl am no) - hexyl ] -carbam ¢ benzyl ester (2.91 g, 7.85 nmol) WO
03/ 087035 PEB/2 §:0RE4 nimel) Golldwhing the?Samd prdcodire dedckibed airex4nysle eid yigld
described in exanmple 2. Yield 40% 1H NWR (free base; CDC13) 5: 1.07 (t,
3H), 1.23- 1.138;('8 NMB, (frds YRe ICDTH)18: 1404) (&, G} A.24-1.52 1) 12HS, Kh6oAgs 21-1),
3.21 (q, 2H), -3.52 (s, 211), 3.82 (s, 3H), 4.83 (s enlarged, 1H

exchangesbl e(mg\ntlﬂl), IR399,605m] 3H),53.0216),, 418), 357((6, 418,81 s 2651), 6,.32245) 2H], 32- 7. 42
(m 5 5H) Exanple 28 This exanpl e describes the synthesis of

N - et hyl - N 6(68-(tenhlarped 238 azchhngeableanith D,0), 6.76-6.95 (m, 6H), 7.18-7.28 (t, 2H).

MS (BST) m/z = 633 (M +B)".
Example 26

This example describes tho synthesis of the acid [6-(4-methoxy-benzylamino-

10 hexyl]—caxbanuc benzyl ester (XXXIV):

/\/\/\/N HCOCBn
LT
MeO . :

- The compound XXXIV was obtained as a yellow oil from the acid (6-

amino-hexyl)-carbamic benzyl ester (2,50 g, 10 mmol) following the same.

 procedure described in example 1; yield 90%; 'H NMR (fes base; CDCls) & 1.25-

1.38 (m, 4H), 1,41-1.57 (m, 4H + 1H exchangeable with D;0), 2.62 @, 2ED), 3.19 )

15 (g, 2H), 3.75 (s, 2H), 3.82 (s, 3H), 4.76 (s enlarged, 1H exchangeable with D,0),
5.12 (s, 2H), 6.82-6.93 (m, 2H), 7.20-7.43 (m, TH).
Example 27 o
.This example describes thelsynt-hesis of the acid {6-[ethy1-(4~mefhoxy-henzyl)~ :

amino]-hexyl}-carbamic benzyl ester (XXXV):

/(j\ . /\N\/NHCOOBH
MeO ']q\ |

20 ~ The compound XXXV was obtained as a transparent oil from the acid [6-(2-

.methoxy—beniylamino)-hexyl]-carbamic ‘benzyl ester (291 g, 7.85 pumol)




I, 6-diamne (XXXVI): ~ N AINH2 MO | The compound XXXVI. was obtained as
‘a transpare romthe acid {6- 10 : i 0/2006
%%93]487 32 est%(FT”(TQ?f%ég"g; 6. 01

[ et hyl - oXYy- enzyl) am no] - hexyl }-carbam ¢ benzyl

r‘nml) foI I ow ng the sane procedure desggibed in exanple.3. Quantity vyield,
"H NMR (free base; CDC13) 5. 1.06 (t, 3H), 1.22-1.56 (m 8H + 2H
exchangeable with 1120), 2.38-2,57 (m_4H), 2.66 (t, 3.55

3.81 (s, 3H) olpvem tesame procedue desqrited.ix sgamplen. ZlddﬁO%léHWﬁ@ezg Thi s
- exanpl e describes the synthesis of 2, 5-bis-{6- [ethgl-(4 met hox benzyl)

ani no] - hexyl bmenéipﬂéai Sa 1l KEr{t.oHd), Aotel. @&I@lw :1,43-b57 (AN %ﬁfl\/?}@ v\ OH
The conpound XXXVI| was obtai ned as a waxy red solid fromN -ethyl -

Nl - ( 4- met hoxy-etiz Zi. Btale 218, &-2hihe21 338 6; D) (Saﬁldafs%elﬁoqw none
20 (0.2 g; 1 84 mol) follow ng the sane procedure described in exanple 4.
Yield 129 ' exchmemseghle sdthhBs@), 281), 6.864d,(3H), 615, (4 28D, 1.3%58.42rfm, 12H) |
1.58-1.72 (m_4H), 2.38-2,56 (m 8H), 3.12 (q, 4H), 3.47 (s, 41f), 3.79
(s, 6H), %.38H).s, 2H), W03/ 087035 . 39/10/2006 PCT/1T03/00227 30 6.59
(t enlarged, 2H exchangeable with D20), 6.82-6.93 (m 4H), 7.21-7.30 (m
41). M5 (ESI) m ZEzample28Mm- H) +. Exanpl e 30 This exanpl e describes the
-synt hesi s of the amdé crEb(furan 2-i 1 met hyl ) am o(]- 5 hexyl }-carbam c
benzyl est er Thif e escribes Nhe \pmhers of N*-ethyl-N'-(4-methoxy-benzyl)-hexan-

1,6-diamine (3OXVI):

- /@/\N/\/'\/\/NH

The compound XXXVI was obtained as a.transpaient oil from the acid {6-
10  [ethyl-(4-methoxy-benzyl)-amino]-hexyl}-carbamic benzyl ester (231 g; 6.01
 mmol) following the same procedure described in example 3. Quantity yield; '"H
NMR (free base; CDCl3) 8: 1.06 (f 3H), 1.22-1.56 (m, 8H + 2H exchangeable with
D20) 238-2,57 (m, 4ED), 2.66 (1, 2H), 3.55 (5, 28D, 3.81 (s 3H), 6.82-6.94 (m, 2H),
7.20-731 (m, 2H).

15 Example 29

" This example describes the synthesis of 2,5-bis-{6-[ethyl-(4-methoxy-benzyl)-

) ' 'atnino]-hexylamino}4[1,4]benzoquinone (XOXXVID):
. : 0

D/\Nf\/\/\/” N Nﬂom
MeO l\ Y NP N
: H
o}

" The compound XXXVII was obtained as a waxy red solid from N'-ethyl-
Nl-(4-m6thoxy-benzyl)-hexan-1,6—diamjne (1.05 g; 4 mmol) and p-benzogquinone
20 | (0.2 g; 1.84 mmol) following the same procédure described in example 4 Yield
-12%; "H NMR (free base; CDCL) &: 1.04 (t, 6H), 1.22-1.56 (m, 12H), 1.58-1.72
~ (m, 4H), 2.38-2,56 (m, 8H), 3.12 (q, 4H), 3.47 (s, 4H), 3.79 (s, 6H), 5.32 (s, 2H),




\ O O H The conpound XXXVII| was obtained as a brown solid from (6-am no-
hexyl ) - carbani c benzyl ester (4.00 g, 16 mmol) follow ng the samé0pg 66
descri bed iMO&XBEBISe 1. Yield 72% 1H NWR (free base; CDCl S’XJTSTOSIOOZ?ZI 50
(m 811), 1.73-1.98 (m 2H + IH exch%]geable wi th D20), 2.69-2.94 (m

211), 3.18 (g, 10 211), 4.28 (s, 211)74.99-5.18 (m 2H + 1H exchangeabl e
with D20), 6.39-6.42 (m 1H), 6.72-6.79 (m 1H), 7.28-7.40 (m 5H),

7.46-7.50 (igs9 %H}ﬂaréédi 2H-edchngedbleGrith B%@))18.82-8.93 T, AH)x JiRIF R30I &aer i bes
the synthesis of the acid [6-(ethyl furan-2-ilmethyl-

ani no) - hexy |4 ;gmnﬂeaggg (st EY, (XXM, , ~N--,,,-~~NHCOOBn %6 J 15
The corrpound XXXI'X was obtained as a yellow oil fromthe acid {6-

[ (fiuan-2-il et hekdmpleBl - hexyl } - carbani ¢ benzyl ester (2.70 g, 8. 18 mmol)
foll owi ng the same procedure described in exanple 2. Yield 35% 'H NWR

free base ThisDexatiplsSdeseribes thé GyxthesisOdfl jhe doid 6 (MPantrilniddiil))amiho]O- 2. 88
gm 2H), 2.99 (q, %SI?D 3, Zlﬂ(lq 2115) 4111282 (sq %1) 4.96 (? enlogrged 1H

exchangegbl gexy 1.%@@9301,35,%1 gXx}WZﬁD 6 43-6.49 (m IM 6.62-6.68 (m
1H), 7.32-7.471 (in, 511) 59-@1%{% n Exanple 32 This exanple
descri bes the synt hesi I'aran-2-il met hyl - hexan-1, 6- di am ne
(XL): NH2 \ JN O WO 87035 e PCT/IT030/Q0227 0/ 2006 31 The '
conmpound XL was obtained as a transparent oil fromthe acid [6-(ethyl-
furan- 2-i | net hyl Thercomperlek XX VHY basiobtamed zy)a bresmesolidl frof (@-an2in®2 ol )
foll ow ng the same procedure described in exanple 3. Yield 85% 'H NWR
(free hexyl)-carbamic benzyl ester (4.00 g, 16 mmol) following the same procedure

described in example 1. Yield 72%; 'H NMR (free base; CDCl) 8: 1.22-1.50 (m, (

8H), 1.73-1.98 (m, 2H + 1H exchangeable with D,0), 2.69-2.94 (m, 2H), 3.18 (g,

10 2H), 4.28 (s, 2H), 4.99-5.18 (m, 2H + 1H exchangeable with D-0), 6.39-6.42 (m,
1H), 6.72-6.79 (m, 1H), 7.28-7.40 (m, 5H), 7.46-7.50 (m, 1H). P.f. = 132-135 °C.
- Example 31
This example describes the synthesis of the acid [6-(ethyl-furan-2-ilmethyl-

| amino)-hexyl]-carbamic benzyl ester (XXXIX): - -

<

15 The compound XXXIX was obtained as a yellow oil from the acid {6- )
[{furan-2-dlmethyDamino]-hexyl} -carbamic benzyl ester (2.70 g, 818 mmol) \
followiné the same procedure described in example 2. Yield 35%; "H NMR (free
base; CDCls) &: 1.15—1.66 {m, 9H), 1.82-1.99 (m, ZH)? 2.79-2.88 (m, 2H),-2.99 {q,
2H), 3,21 (q, 2H), 422 (s, 2H), 4.96 (s enlal;ged, 1H exchangeable with D,0), 5.15

20 (s, 2H), 6.43-6.49 (m, 1H), 6.62-6.68 (m, 1K), 7.32-7.41 (m, SH), 7.53-7.56 (m,

;1)
. Example 32 |
. This example describes the synthesis of N'-ethyl-N'-furan-2-ilmethyl-hexan-1,6-

G,/\N/W\/NHZ

diamine (XL):




base; CDC13) 8: 1.08 (t, 311), 1.22-1.58 (m 811 + 2H exchangeable with
‘D20), 5 2.38; g 411), 2.67 (t, 211), 3.62 (s, 211), 618 6&

111), 6. 32- g’%‘gﬁ% ®111), 7.38-7.42 (m 111). Exanple 33 HH4 a&&m2006
describes the synthesis of 2,5-bis-[6-§ gthyl-furan 2-i 1 nmet hyl - am no) -

hexyl am no] - [ 1, 4] benzoqui none (XLI): H 10 The conpound XLI was obtai ned
as a waxy red solid fromN -ethyl-N -furan-2- I I'met hyl - hexan- 1, 6-di am ne
(0.55 g; 2.45 molThesomppuisbXk ogs ohnired @Oa trdnsparedt dBfromtbd:acid @-(etiwilng t he
sanme procedure described in exanple 4. Yield 16% 'H NVR (free base;

CDC13) 8: 1.dgrap{-ileethyl-amingPhaxysigcatbamic 2baizyl lesed- (1.03 £m 2.9 omad). 43 (t,
4R),2 57 (g, 411), 3.18 (q, 411), 3.63 (s, 411), 5.32 (s, 211) 6. 18-6. 22
(in, 2H), 6. Follaveng ﬂESa(mq p@ﬂ;@.@lre deseeibdd memhmplge’ﬂ Yilg185%4c] Iﬁbﬁmbﬂr&e with
D20) 7. 38 7.41 (m 211). M5 (ESI) mz =553 (M+ IW Exanple 34 This
éxanpl e descrhate£DRGk) 8y At08eli 3 fl.22b5& ¢ing 8H2+ (2H extHangeableewitly [Dy@)no-
ethyl]-carbam c benzy]. ester (Xidl): Ov Nk N* NHCOOBn 20 The conpound
XLI 1 was bbt a.%e2j6héna41i)3[21&iv(lt,dﬂl), 3.62(s, 2H) 6d8HGR2( AnaH)N6.32-6t 38, 18Ry bami ¢
benzyl ester (5.00 g, 25.8 mml) follow ng the sane procedure described in
exanpl e 1. Yi7d3l.400m, 1H). NVR (free base; CDC13) 8: 1.63 (s WD 03/087035 10
/ 10/ 2006 PCT/1T03/00227 =~ - 32 enlarged, 1H exchangeable w th D20),
2.75 (t, 2H), 3.3Bxfmple3dy, 3.78 (s, 2H), 3.83 (s, 3H), 5.18 (s, 2H),
5.338 (s enlarged, 1H exchangeable with D20), 6.82-6.93 (m 2H), 7.20-7.41
(m 7H). Exarfbisex8fple describes the synthesis of 2,5-bis-[6-(ethyl-furan-2-ilmethyl-amino)-

£ hexylamino]-[1,4]benzoquinone (XLI):
H
N A SN AN
\
x o

10 The compound XLI was obtained as a waxy red solid from ﬁ'-ethyl—N'-ﬁJtan-Z-
ilmethyl-hexan-1,6-diamine (0.55 g; 2.45 mmol) and p-benzoquinone (0.14 g; 1.23
mmol) following the same procedure described in example 4. Yield 16%; H NMR
(free base; CDCls) &: _1'.09 (t, 6H), 1.22-1.58 (m, 12H), 1.60-1.73 (m, 4H), 243 (1,
4H), 2,57 (q, 4H), 3.18 (g, 4H), 3.63 (s, 4H), 5.32 (s, 2H), 6.18-6.22 (m, 2F), 6.32-

- 15 6.39(m, 2H), 6.62 (t enlarged, 2H exchangeable with D-0), 7.38-7.41 (m, 2H). MS
| (BSI") m/z =553 (M + H)".
Example 34 o
Tlns example describes the synthems of the acid [2- (2-methoxy—benzylammo—

ethyl}-carbamic benzy] ester (XLIT);

OMe
N/\'\/NHCOOBn
H

20 - The compound XLII was obtained as a yellow oil from the acid (2-amino-
ethyl)-carbamic benzyl ester (5.00 g, 25.8 mmol) following the same procedure R
' described in example 1. Yield 80%: 'H NMR (ﬂj'ee base; CDCI3) 8. 1.63 (s




5 This exanpl e describes the synthesis of the acid

{2-[ et hyl - (2- et hoxy-benzyl)- am no]-ethyl}-carbam c benzyl este fXoH2006
OVe NHCOOBNWOMO8M8fpound XLI H was obtai ned as a transpar emRCEAT03MH420M t he
acid [2-(2- nethoxy-benzyl am no) - et hyk}-carbam ¢ benzyl ester (2.00 g, 19.7
mmol) following the sane procedure described in exanple 2. Yield 45% 'H
NVR (free base; 10 CDC13) 8: 1.05 (t, 3H), 2,58 (q, 2H), 2.62 (t, 211),
3.38 (g, 2H)enifg&l 1fkexchdrigeabld with DA(), 2.2, 2H% 3(B3((g, 212)] B,78Hs,281) 8.88nl ar ged,
1H exchangeable with D20), 6.85-6.99 (m 2H), 7.23-7.44 (m 7H). Exanple
36 Thi s exanfs) #1Y&skd (sh2H),t338 Gyemldngsi, $Hakchangeable with D,0), 6.82-6.93 (m,

N -ethyl -N -(2-net hoxy-benzyl)-ethan- 15 1,2-diamne (XLIV): OM r NH2 The
conpound XLI2HWA2064b(meH)as a transparent oil fromthe acid {2-

[ et hyl - (2- met hoxy- benzyl)-am no] - et hyl }-carbam ¢ benzyl ester (1:50 g; 4.35
nunol ) foll ow ng Exsmpla38 procedure described in exanple 3. Yield 98% 'H
NVR (free base; CDCI3) 8: 1.04 (t, 3H), 2.00 (s enlarged, 2H exchangeabl e
with D20p, ZIhi® efample, ddthibes2h® &yhithesi? bff the3add {2:[etl@L-QmethoXg-beszylRH), 3. 85
(s, 3H, 6.85-7.01 (m 2H), 7.20-7.42 (m 211). Exanple 37 WD 037087035 33
- PCT/ | TOY2Nifind |-&hl } &cafhaniié benzgkestgp(BLHBscr i bes t he synt hesi s of
2,5-bis-{2-[ethyl-(2-methoxy-bepgyl )- ami no)-ethyl ani no}-[ 1, 4] benzoqui none
(XLV): Ove HON\7 XN OH ~_NHCOOBN

S
The compound XLITT was obtained as a transparent oil from the acid [22- .
methoxy-benzylamino)-ethyl]-carﬁamic benzyl ester (2.00 g, 19.7 mmol) following
the same procedure described in example 2. Yield 45%; 'H NMR (free base;
10  CDCl3) 8: 1.05 (t, 3H), 2,58 (q, 2H), 2.62 (t, 2H), 3.38 (g, 2H), 3.62 (s, 2H), 3.82
(s, 3H), 5.20 (s, 2H), 5.78 (s enlarged, 1H exchangeable with D,0), 6.85-6.99 (m,
OH), 7.23-7.44 (m, TH).
Exémple.?:ﬁ
~ This example describes the synthesis of N'-ethyl-N'-(2-methoxy-benzyl)-ethan-

OMe ' . _
d\{\/hl Hy _ 1)

The compound XLIV was obtained as a transparent oil from the acid {2-

15  1,2-diamine (XLIV):

[othyl-(2-methoxy-benzyl)-amino]-ethyl}-carbamic benzyl ester (1.50 g 4.3

mmol) following the same procedure described in example 3. Yield 98%; 'H NMR

_ (free base; CDCl;) &: 1.04 (t, 3H), 2.00 (s enlarged, 2H exchangeable with D,0),

20 2.65 (g, 2H), 2.98 (, 7H), 3.21 (¢, 2H), 3.78 (s, 2H), 3.85 (s, 3H), 6:85-7.01 (m,
 2H), 7.20-7.42 (m, 2H). o ' | |

Example 37



The conpound XLV was obtained as a dark red solid fromN -ethyl-N -(2-
‘met hoxy- ben P an-1,2-diamne (1,40 g; 6.27 mol) and p-ben 1 HOTED
(0.34 5 g;agi.aféﬂ%?r(@r%l) foll owing the same procedure descri J&J /T npl e %6
Yield 10% 'H NWR (free base; CD30D)-8331.-15 (t, 611), 2.64 (q, 4H, 2.79
(t, 44, 3.71 (s, 411), 3.82 (s, 6H), 5.28 (s, 211), 6.88-6.99 (m 4H),
7.21-7.38 (m,,413). I\g (ESI_% m z= 521( MkH) +. Pf. 127-130 C. Exanple 38 10
This exanpl e HES&AHRE fereribem theesynthesis o ,5bi5d 2 [sthybCrmethomybesarly | ani no-
heptyl ] - carbani_c be zlyl .ester (XLVI): NH=~~~/NHCOOBn OwWe The conpound XLVI
was obt ai ned %@n%]-ﬁ;lﬁx F’EWOST[L"']]?%QUH@DQQ@VIW- am no- 15 heptyl)-carbamc
benzyl ester (2,50 g, 9ofiermol) foll ewing the sane procedure described in

le 1. Yield 90% 'H N\R ; CDCl3) 8: 1.22-1.38 614),
;eL?(ggPl.e64 (mle4H + 1?4 %&{ﬂe’g D20) ) )2 t, 2H), 3.(T3 (q, )2H),
3.81 (s, 31D, 3.84- (s,~\2#), 2\09 (s AP, | ar ged, 1H exchangeabl e
with D20), 6.80-6.93 (m 2H), 7.19- .4(ﬂ(i n, 711)L 20 Exanple 39 This
exanpl e descri bes the synthesis of tfe acid {7-] et% - (2- met hoxy- benzyl ) -
am no] - heptyl }-c ] &%ﬁ B&E#% ; nees ~A= 06. WO
03/ 08]7035pP)C/:T} I Tgig’}/@%m%,1 e lgoﬁ%%un %% %i)d\}\"/aﬂs\yéobt a‘?ﬁg@@é"%}’f‘m g’par ent
oil fromthe ! p P LA S - ] | ester
(3.30 g 6. 0 mkiyitinpl oL R OHaRERTL BT B} i i p SEARILSSONHY .
{30 o A g e gk Y ) 1
(s, 314). 5. 0F NReHR S COIOIENAIRBES, 264 [y, 4m), 279 ¢ 41), 371 5, -

- 4H), 3.82 (s, 6H), 5.28 (s, 2H), 6.88-6.99 (m, 4H), 7.21-7.38 (m, 4H). MS (EST") |

m/z= 521 (M +H)". Pf: 127-130 °C.

Example 38
10 This example describes the synthesis of the acid [7-(2—methoxy—benzy1amino~
heptyl]-carbamic benzyl ester (XLVI):

Q\/NH \/\/\/\/NHCOOBII

OMe :
The compound XL VI was obtained as a yellow oil from the acid (7-amino-

15  heptyl)-carbamic benzyl ester (2,50 g, 9.4 mmol) following the same procedufe
.described in example 1. Yield 9.0%;'. "H NMR (free base; CDClL3) &: 1.22-1.38 (m,
GH), 1.38-1.64 (m, 4H + 1H exchangeable with D;0), 2.62 (%, 2H), 3.13 (g, 2H),
3.81 (s, 3H), 3.84 (s, 2H), 5..09 (s, 2H), 5.22 (s enlarged, 1H exchaﬁgeable with -~
D;0), 6.80-6.93 (m, 2H), 7.19-7.40 (m, 7H). |

20 ‘Example 39
This example describes the synthesis of the acid {7-[ethyl-(2-methoxy-benzyl)-
amino]-heptyl}-c_:arbamic benzyl ester (XLVH)f

N \/\/\/\/NHCOOBTI
OMe ' |




D20), 5.19 (s, 2H), 6.84-7.02 (m 2H), 7.21-7.51 (m 7H). Exanple 40 This

exanpl e deswé@??% the synthesis of N -ethyl-N -(2-nethoxy- benzyl_,)i@? [ 06
1, 7-di am ne . 10 (, Ng2 Owve The conpound XLVI 11 wBET/EBisH as a
yellow oil fromthe acid {7 - 34

[ et hyl - (2- met hoxy- benzyl ) - am no] - heptyl} car bani c benzyl ester (1.10 g;
2,50 mml) follow ng the sane_ procedure descri bed | i,]_égJantlty
Sield: "H ' 15 NyPeqomeRotnh b Vikpes shiamed ps afapsparegt il i R ! 1011 +

2H exch bl th D20), 2.35-2,52 3.55
2H) exg ggg(eg,ethgw\,\-nbe@ymmz@ Tgptylirark (Ibgﬂ%i% éiq%ﬁ%émi‘i?q}(?ﬁﬁ e 7. 38(?d

1H) b:Ega?];l {ehg?s]éyj—g] Ipl%cgégmngz;pr%gs%:;%ﬁ?hf §'¥er1]é r1"(35%,S‘I—f)tNMR (free base;

o) et g ok L Tl U, G T R 1L
benzyl ) - hept an- 1, 7-d 3. 23 mol 0.17 g:
1757 M) 3 20 s SRk 538@@&%03@&%44&%& e
"H NMR (free base; CDC13) 8; 1.08 % 142(m 12H), 1,45-1.60
(m 4H), 1. 920)1\6)1@1%(%99@34-7&21@’ %126516“’2 35 1.75 (m 4H),

2.48 (t, 4H), 2,58 (q, 414), 3.18 (q 4H), 3.62 (s 411) 3.83 (s, 6H), -
5 35 (s, 211), @mﬂpk@nl arged, 2H exchangeable with D20), 6.85-6.90 (m

3 B B st e e bl si

N- (2- met hoxy- benzyl ) - hexan-i, 6-di am ne (L):
1,7-diamine (XLVIIIL):

o O

OMe
The compound XLVII was obtained as a yellow oil from the acid {7-

[ethyl-(2-methoxy-benzyl)-amino]-heptyl} -carbamic benzyl ester (1.10 g 2,50
. mmol) following the same procedure describéd in example 3. Quantity yield; H ‘
15 NMR (free base; CDCl3) 8: 0.98 (t, 3H), 1.12-1.53 (ni, 10H + 2H exchangeable
with D;0), 2.35-2,52 (m, 4H), 2,55-2.63 (m, 2H), 3.5 (s, 2H), 3.72 s, 31D, 6.72-
6.80 (m, 1HD), 6.83 (t, 1H), 7.14 (t, 1H), 7.38 (d, 1H).
Example 41
- This example describes the synthesis of 2,5-bis-{7-{ethyl-(2-methoxy-benzyl)-
20 amino]-heptylamino}-[14Jbenzoquinone (IL):
- )

M~ ' -
)

OMe NH_ o~~~
0

OMe
The compound IL was obtained as a red oil from N'-ethyl-N'-(2-methoxy-
25 benzyl)-heptan-1,7-diamine (0.90 g; 3.23 mmol) and p-benzoquinone (0.17 g; 1.57
| mmol) following the same procedure described in example 4. Yield 12%; TH NMR

(free base; CDCL) &: 1.08 (t, 6H), 1.28-1,42 (m, 12H), 1,45-1.60 (m, 4H), 1.62-




Gve H A~1NH2 I The compound L was obtained as a yellow oil fromthe acid

[ 6-(2- et hoﬁ’ﬁ'ﬂgﬁﬁ@@"' am no- hexyl ] -carbam c benzyl ester (2. 063%3??0?%&%@66

~follow ng the § procedure described in exanple 3. Yiel a’C

(free base; CDC13) S 1.12 10 1,42 (m3$H + 3H exchangeabl e with D20),
2.38-2,56 (m 4H), 3.60 (s, 2H), 3.62 (s, 311), 6.63-6.79 (in, 2H),
7.01-7.15 (m 211). Exanple 43 This exanpl e describes the synthesis of

2, 5- bi s- [ 6- ( -Hefmh i), By 4, A (q./8Xy BABi (ap#E),13.60 (HEHLGRA (soOH), (LI ): 15
NH NHFA\~NH ~~NH _ MeO \ Owe O The conpound LI was obtained as a red solid
from N- ( 2- metRdxy,- 2B £yi2)(t endangady 2H exchiingedblewith [r0)..836.96 (myail), 607d

p- benzoqui none (0.15 g; 1.38 mml) 20 follow ng the same procedure

descri bed i n(eREM22 @, 21, 3143 (4.2H). MBI (B8R t#re66bade: HY'DC13) 8: 1.28-1, 42
(m 811), 1.52-1.76 (m 811), 2.63 (t, 4H), 3.16 (q, 41-1), 3.78-3.85 (m
10 + 2H exchangeaBixammle42 D20), 5.32 (s, 2H),. 6.62 (t enlarged, 2H
exchangeable with D20), 6.85-6.96 (m 4H), 7.22-7.35 (m 4H). M5 (ESI) nmlz
= 577 (M+ HMHhis expmplodscibes\ie 6@3118E @F N-LERcthba 880227 exan-0,60difmine3 6
‘Exanpl e 44 This exanpl e describes the synthesis of the acid

{6-[ (2- met hody: benzyl ) - met hyl - anmi no] - hexyl } - car bami ¢ benzyl ester (LID:

.Ove ~NHCOOBN
’ OMe

N/\/\/\/N Hz
H

), The compound . was obtained as a yellow oil ﬁ-omrthe acid [6-(2-methoxy-
benzylaniino—hekyl]—qarbamic benzyl ester (2.0 g; 5.40 mmol) following the same

procedure described in example 3. Yield 65%; "H NMR (free base; ch313) 3: 1.12-

10 142 (m, 8H +3H exchangeable with D;0), 2.38-2,56 (m, 4H), 3.60 (s, 2H), 3.62

(s, 3H), 6.63-6.79 (m, 2H), 7.01-7.15 (m, 250).
Example 43
This example describes the synthesis of 2,5-bis-[6-(2-methoxy-benzylamino)-
hexylamino]-[1,43-benzoquincne (LI):

15

The compound LI was obtained as a red solid from N-(2-methoxy-benzyl)-

hexan-1,6-diamine (0.70 g; 2.96 mmol) aﬁd p—benzoquinonc. (0.15 g; 1.38 mmol}

20 following the same procedure described in example 4. Yield 18%; "H NMR (free

base; CDCI;3) 8: 1.28-1,42 (m, §H), 1.52-;1.76 (m, 8H), 2.63 (t, 4H), 3.16 (q, 4H),

3.78-3.85 (m, 10 + 2H exchangeable With D,0), 5.32 (5, 2H), 6.62 (t enlarged, 2H

 exchangeable with D,0), 6.85-6.96 (m, 4H), 7.22-7.35 (m, 4H). MS (EST") m/z =
577 M +H)". P& 205 °C. | |




To a suspension of the acid [6-(2-nethoxy-benzyl am no-hexyl]-carbam c
benzyl 5,0 g; 13.5 mol) in 8 M of H20 are added H(II?)

40.5 mml)e‘gh (3.1 m; 40.5 mol). It was left in. adlGT4aD 0012%759@2606
reflux for 6 hours and at e.t for on ight, then the aqueous sol ution.was
basified with NaOH 40% and extracted wth CHC13 (3 x 100 m). The

col l ected and anhydrified organic extracts were evaporated in a vacuum and
the residue obtai Hgdmpde4purified by flash 10 chromatography. Eluting with
CHC13/ et her of petrol eum MeOH NHHOH (8:2:0.7:0.05) obtained 1.6 g of the
conpound LI | This exapyple descibes thyisghiblesoes the Hcid\NMR[Qmethoxyelsezy S REHS)- 6
1,23-1,39 (m 4H), 1,40-1,63 (m 411), 2,23 (s, 3H), 2,44 (t, 21-1), 3,17
(q, 2H), 3, SBIn(IE)]*hEZt}fll)carMQbegmyléStd)(LI@ 12 (s, 211), 5,22 (s enlarged, 1H
exchangeable with D20), 6,82-£,00 (m 2); 7,20-7,38 (m 7). 15 Exanple 45

Thi s exanpl e descri bes the sypthesis of N - (2 @é\g@% benzyl)-N -nethyl-1,6
hexandi am ne (LM: M VA~~N bt ai ned as a yell ow
oil fromthe acid {6-[(2- XY - benzyl) nmet hyl - am no] - hexyl } - carbam ¢
benzyl ester (1.60 g; 4.20 nmdl) 20 follow ng the same procedure described

|1 Srapl e Sto @uBpioy el azcdfg%eﬁxﬁ%%ﬂ%ﬁﬁ%%l o,
QRN o ok Td?fozz7§ﬁ‘/j")l%“g8 S0 @@é‘%@(ﬁﬁ ?ﬂl)%sﬁﬂﬁ?& e 46 .
I3 L IR, A R0 SO R BT
et. for one might, then the aqueous solution was basified with NaOH 40% and
extracted with CHCl3 (3 x 100 ml). The collected and anhydrified organic extracts
- were evaporated in a vacuum and the residue obtained was purified by flash
10 ~chromatography. Eluting with CHCly/ether of | petroleum/MeOH/NH,OH
(8:2:0.7:0.05) obtained 1.6 g of the compound LII as a'yeliow oil. Yield 75%; 'H
NMR (free base, CDCls) 8: 1,23-1,39 (m, 4H), 1,40-1,63 (@ 4H), 2,23 (s, 3H),
2,44 (t, 2H), 3,17 (q, 2H), 3,58 (s, 2H), 3,82 (s, 3H), 5,12 (5, 2H), 5,22 (s enlarged,
1H exchangeable with D,0), 6,82-7,00 (m, 2); 7,20-7,38 (m, 7).
15 Example 45
This example descﬁbes the syntheéis of N'—(2—methoxy-beﬁzyl)—N'-methyl-l,6 .

hexandiamine (LIII):
' Me
T/\/\/\/N H,

The compound LIII was obtained as a yellow oil from the acid {6-[(2-
methoxy—benzyl}-methyl-amino]-hexyl}-ca:bamic benzyl ester (1.60 g; 4.20 mmol)

120 following the same procedure described in example 3. Quantity yield; 'H NMR
: .(ﬁ*_ee, base; CDClg) o: 1.18—1.56 (m, 8H + 2H exchangeable with D,0), 2.18 (s, 3H),

- 238 (t, 2H), 2.62 (t, 2H), 3.45 (s, 2H), 3.78 (S; 3H), 6.78-6.92 (m, 2H), 7.19 (i, 1H),




5- The corrpound LIV was obtained as a waxy red solid fromN - (2- ng}ahoxy
‘benzyl) - 6 hexandi am ne (0.90 g; 3.60 nmol) and ben WI?O
(0.18 g; 1. @%fﬂ%’ follow ng the sane procedure descri bedPIO '0 6
Yield 10% 'H NWR (free base; CDCI3) $7 1.31-1,48 (m 1611), 2 22 (s 6H)
2.41 (t, 4H), 3.15 (q, 4H), 3.52 (s, 411), 3. 83 (s,- 6H), 5.32 (s, 2H),
6.62 (t enl a7ged 2H 10 exchangeable with D20), 6.83-6.99 (m 4H),
7.19-7.38 (m7-y31/m, tEBP) miz = 605 (M + Hf. Exanple 47 Thi's exanple
descri bes the synthesis of 2,5-bis-{6-[ethyl-(2-nethoxy-

benzyl ) - ami no] - heBasmmled] - 3, 6- di net hyl - [ 1, 4] - benzoqui none (LV). OMe H k
N~~/N .1 i OHQwe 15 The conmpound LV was obtained as a red oil from

N - ( 2- met hoxy- berfhjs )%311&131'3613 bes 1the Smﬁb&ﬂdltﬁrﬁ hrbig (o-H2-methaxytloenapirol ) and
2, 5-di net hyl - benzoqui none 20 g; 1.85 nmml) follow ng the same procedure
descri bed i nmsthylgmino}- emlwnmo}ﬂ bengpguimnef(bBB. base; CDC13) S: 1,12 (t,
611), 1.22-1,43 (m ﬁ'H) 145163( 8) 2.11 (s, 6H), 2,48-2.62 (m

8H); 3.53 (g, 4H), 163 (s , 611), 6.72 (t 20 enl arged 2H
exchangeabl e W th ﬁ ] 7 23 (t VS
(ESI+) mz 661 ( H) k. V\D 03/ 0870 P 03/ 00227 - 38
Exanpl e 48 Th| s exanpl e descri bes the te m nat | on of he Ti nhi biting

capacity and of the selectivity of théO corrpounds XVl and RMe and the
The i nhi Bt i ng. pIRBFOEPRRY LIAL= U anRs AEa TR gt I may -2 olfbn:""

Feat her ot one IR 'ﬁa@?@&@ AR (s’rﬂf%C%? 30" Bl i, 4 Prodpinon

(0.18 g; 1.66 mmol) following the same procedure described in example 4. Yield

10%; 'H NMR (free base; CDCl) 8: 1.31-1,48 (m, 16H), 2.2 (s, 6H), 2.41 (t, 45,

3.15 (g, 4H), 3.32 (s, 4H), 3.83 (s, 6H), 532 (s, 2H), 6.62 (t enlarged, 2H

10  exchangesble with D;0), 6.83-6.99 (m, 4H), 7.19-7.38 (m, 4H). MS (EST) m/z =

605 M + H)™.
Example 47
This example describes the synthesis of 2,5-bis-{6-[ethyl-(2-methoxy-

benzyl)-amino]-hexylamino}-3 6-d1methyl—[1 -4]-benzoquinone (LV).
OMe

15 The compound LV was obtained as a red oil from N'-(2-methoxy-benzyl)-

o] . : . OMe

Nl-ethyl -1,6 hexandiamine (0.82 g; 3.10 mmol) and 2,5-dimethyl-benzoquinone

7 (0.20 g; 1.85 mmol) following the same procedure described in example 4. Vield |
10%; "H NMR (free base; CDCly) 8: 1,12 (t, 6H), 1.22-1.43 (m, 8H), 1,45-1,63 (m,
8), 2.11 (s, 6H), 2,48-2.62 (m, 8H), 3.53 (g, 4H), 3.63 (s, 4H), 3.83 (s, 6H), 6.72 (t
20  enlarged, 2H exchangeable with D,0), 6.83-7,01 (m, 4H), 7.23 (t, 2H), 7,42 (m,
2H). MS (EST") mz= 661 (M + H)*. |




Acetyl chol i nesterase Activity. Biochem Pharmacol. 1961, Vol. 7, p. 88-95).

The val ue

I was determ ned using constant concentrati-ons of(y/1@ /2006
substratumc{&ﬂ(?gg%?% and varying the concentration of an iﬂﬂﬂ“ﬂ%@{z}'&/\ﬁth
successive increases. In this way the tivity of the enzyne was determ ned

on the basis of revelations of the fornmati on of an ani oni ¢ col oured

nol ecul ar

species (2- nitro 4-thiobenzoate) (4. = 412 nm, which is

obt ai ned fol | owi Bgample 48 acti on between thiocholine - a product of

t he-enzymati c hydrol ysis of a'ce;jﬁl t hi ochol i ne 15 (substratum of AChE) or
but yryl t hi ochol i Reis ezample dascrhe

¢ BeitrEnationsofdheinkibiting capacity and of the

di t hi o-bi-s-nitrobenzoic acid (Ell man's reactive). The variation of
absor bance ateleriivity if the( ¢amenounds XWé and 5Tk eudihe ebmiphrsabsathéenrepafie2- ni tr o

4-t hi obenzoate per mnute
substratumc
human eryt hrocytes,

serum E
cal cul ate

used, that Spsctigphofempiiie misthedt dEfmady c6.InpxConrtmegn zKiidt | Ansipsed V(;Vimax)

enzyne rates. Five grow ng concentrations of the conpounds under

and fi xed

(AA/mn) (enzymatic speed) depends on the
WHb seme drugs presenigndhe mhket.enzynatic activity of AChE (from
anmphi philic form EC 20 3.1.1.7) and BUChE (from human

3. 1. 1. 8The aauhibiting g nower he(I€iohet was ofleteivhinbd e ismgVe Bileran’sTo

the |1 C50, constant concentrations of saturating substratum were

study were Zathersiene, t BsMedA abbw tand nBemié iGohirbmetiion Devdrmtettivae nof20% and

1'80% of the V.:. Lines of i nhi bition were next obtained, plotting on a
graph the petesbiehlmegerasampetivityi Biwchém. Riaembeodxl963, Yol Tne t88A5)of the

deci mal | ogarithm of the nanonol ar concentrati on of WO 037057035'

PCT/ 1 T047802270 [Thgogalue - &0 I€He wiam hildierntined Thiag pesrstmt aroncaftrativhe ayf
regressi on were assessed for each |line and

abl e t ol® nasubsizatum t and

obtai ned by interpolation on the respective line. Table I Inhibitor

| CSO( AChE)  FesessiBUDsRpseSelngbisiwayt the aetidity 6ivhd E8QEBUEERetdrmindalon AehE)

3.19 0.158_ 4490 3408 1407 XVl 2.39 0.148 1440 1008 602

15

20

25

basis of revelations of the formation of an anionic coloured molecular species (2-
nitro 4-thiobenzoate) (Amsx = 412 nm), which is obtained following the reaction
between thiocholine — a product of the-enzymatic hydrolysis of acetylthiocholine
(substratum of AChE) or butyrylthiocholine (substratum of BuChE) - and 5,5’
dithio-bis-nitrobenzoic acid (Ellman’s reactive). The vaxiaﬁon of absorbance at 412
am (that is the variation of the absorbance of 2-nitro 4-thiobenzoate per minute
(AA/min) (emﬁaﬁc speed) depends on the substratum concentration, and on the
enzymatic activity of ACHE (from human erythrocytes, amphiphilic form, EC
3.1.1.7) and BuChE (from human serum, EC 3.1.1.8), according to the kinefic of
_NIichaeﬁs Menten. _

To calculate the ICso, constant concentrations of saturating substratum were used,

that is which were able to produce maximum enzymatic speed (Vmay) and fixed

enzyme rates. Five growing concentrations of the compounds under study were

then tested, able to induce inhibitions of between 20% and 1°80% of the Vmax. Lines
of inhibition were next obtained, plotting on a graph the percentage of inhibition of

the Vi as a function of the decimal logarithm of the nanomolar concentration of

the 1C50 (the concentration
Rbsginreu and nvarpiagi theacdricenttagionyof 28%nhibitur ctvithas

XLI




t TFacrine 25010 502 0.2 Donepezil 5.76 -7000b 1200 5 a Mean of two
"1 ndependent nents, repeated in triplicate; Suginoto, H I/3m
Y., limura, “&?‘?’ﬁ’@\%akam, Y.; Donepezil hydrochloride (EZ@%FTMP er b6
Acetyl chol i nesterase inhibitors. Currepy .. Medicinal Chem stry 2000, vol. 7,
p. 303-339. Table | shows the |1 C50 obtained using the nethod described above

and relating to 10 the conpounds XVI, XlI, to Tacrine and to Donepezil.
The 1C50 for theimhitder Bheepargmeieis afdinearsregresdqnaene) assessétefor @t far atduChE ar e
indicated as | G50 (BchE) The selectivity is defined as the ratio between
| CSO( AChE) aribe (@6 Gthe Bomiemirationiabie do inacideate theanidimubi ergymetiaaitivityybyt o bi nd
‘preferably with AChE rather than with BuChE. Conpounds XVI and XlI| showed a
relatively vébjt)gulich wasoltadsedy imtepbletion on the Sespossiveilimes smal | er than the
I'CSQ(AChE) of Tacrine (Cognex) and substantially |ower than that of
- Donepezi|l (Aricepdble)). The selectivity was relatively very good, higher
than that of Tacrine and conparable 10 thalt of Donepezil. Exanple 49 20
Thi s exanpl e Inbbigor bedCsqparnelet er nlGald.airy of Belectivithi ti ng constant (K) of
‘t he conmpound XVI. The assessnent of the kinetic of an inhibitor can supply
important 6 WO 03/08{a8B PCT/| TO(MY ' 2 00 ICiQs.cheyf BCHRidkgnN on the nature
.of the bond between enZyme and T nhibitor, the site or sites or the bond
and the quan®XlIative &fI0ix&ady® of 4400-bd4d, exgd@ssed by K. K in fact
‘describes the state of equilibriumbetween a free enzynme (in the particular
case -ACbE, EKMIm huna@.30ryb.bdbcyt 64408CIRP1. 1.602, an inhibitor (in the
particul ar case the 5 conpound XVI) and the enzyne-inhibitor conplex,
representi ngTabdnei sa28®eildti on HOARt ant of Othe enzyne-i nhi bitor conpl ex.
Thé determnation of the K, of the conmpl ex AChE-conpound XVI was

Donepezil 5.7° ~7000° ~1200 .

5  *Meanof two independent measurements, repeated in triplicate;
> Sugimoto, H.; Yamanishi, Y. Dmura, Y.; Kawakami, Y. Donepezil
hydrochloride (E2020) and -other Acetylcholinesterase inhibitors. Current
Medicinal Chemistry 2000, vol. 7, p.303-339.

Table I shows the ICsp obtained using the method describéd above and relating to
10  the compounds XVI, XII, to Tacrine and to Donepez_i_l. The ICsq for the AChE are
indicated as ICsyacys) » the ICsy for BuChE are indicated as 1Csp muche, The
selectivity is defined as the ratio between ICsoacngy and ICsy much) and indicates
o the inhibitor’s ability to bind preférably with AChE rather than with BuChE.
Compounds X VI and XTI showed a relatively very good ICsoacuey (Table I),
15 ° two times smaller than the ICspachg) of Tacrine (Cognex®) and substantially lower
than that of Donepezil (Aricept®). |
The seléctivitjr was relatively very good, higher than that of Tacrine and
comparable to that of Donepezil.
Example 49
20 ‘This example describes the determination of an inhibiting constant (X;) of
| the compound XVI,

The assessment of the kinetic of an inhibitor can supply important




realised using the nethod of Lineweaver-Burk (D xon, M, "bb, E. C.,

Enzymes, Second Edition, Chapter VIII, p. 315, Longmans, @& een. 1692006
Ltd, 1964, WO®B@103hdon, 1 TK). For each concentration of tRCEFGBIZRY XVi
the enzymatic activity was assessed w the variation of the concentration
of the substratum acetylthiocholine (111-550 M. The data obtained on
enzymatic activity were plotted on a graph (figure 1) show ng for each
concent r at i oinfofmation cnotheanatiere X¥lthe borkichbateednpemayaie aid inhibiter) dlexl sites om
function of the inverse of the concentration of the 15 substratum The

val ues of t heitgrefdhehosd ahd theequantiietiveodffiedcyed the bomh eRpressed dytali on  of

I nhi bitor were then plotted on a graph (figure 2) as a function of the

cor r espondi ndpact descabdsrthe isiate offeqiuhibribmtbetweeit ladrdereneyme(in tienparfalandase of t he
X- coordinates of the line obtained, not passing through zero, gave a val ue
of K, equal ACHE2fi6mirfiar erytheooytesiialmil1 XY an idkibFoin the partivalay sass tif t he
graph of Lineweaver-Burk (figure 1) lines with growi ng gradients can be
seen whi ch sbompaundEiDendfthd enAgmeishibitordoiiplexn raphentingeahe disessoéiaidon

i nhi bitor. This behavi our probably indicates a conpetitive inhibition of a
m xed type, uodnstabt sfxhe egsyme-minbitos cgmpléx.cant i nteracti on of the conpound
XVI  both with the free enzyne and with the acetyl ated enzyne. Fromthese

results it 25 seefie te@tminator ofifle Kgl oRVie bampiax r AChE-combywrlt K& gwas
interaction, not only with the active site, but also wth another
accessory si tealisedatsinpt thalrhgthedpf Emewtaver-Byrkt (Mixomavli, Wiebba E.G| Eezefest he
enzynme. The conpound XVI is therefore a relatively WO 03/087035

PCT/ | TS/ 00228econd EditiGn,6Chdyiter allepf 35, LengmaisblGreer apd dCo.chidp diStd, ve

i nhibitor of a mxed type, which substantially follows the kinetic of
M chael i190 Mehémdon, BXipdreabb cdifventeatiop @f titscompothé XVl thoeiaymatia bitivityer e
tested with the nethod of Ellnman (see 5 exanple 48) with reconbi ning human
AChE ( HUAChEwasEGs8:siedl . withatiet oari@icthbf @(er aontéanteatiors eoflurthe EQbStrdmd. 8) . The
tabl e al so shows thedata concerning the inhibiting power of two reference
acetylthiocholine (111-550 pM). The data obtained on enzymatic activity were
plotted on a graph (figure 1) showing for each concentration of the compound XVI,
the reciprocal of the speed as a function of the inverse of the concentration of the
15  substratum. The values of the gradients of the lines obtained for each concentration
of inhibitor were then plotted on a graph (figure 2) as a function of the
corresponding concentration of inhibitor. The intercept on the axis of the X~
- coordinates of the line obtained, not passing through zero, gave a valuve of K; equal -
to 2.6 nM for the compound XV1.
20 . From the -analysis of the graph of Lineweaver-Burk (figure 1) lines with
* growing gradients can be seen which show a change of both Vya and K; in the
presence of an inhibitor. This behaviour probably indicates a compeﬁtive inhibition
of a mixed type, which springs from a significant interaction of the compound XVI
“both with the free enzyme and with the acetylated enzyme. From these results it
- 25 seems that the compound XVT has a relatively strong interaction, not only with the
- active site, but also with another accessory site, potentially represented by the

) peripheral site of the enzyme. The compound XVI is therefore a relatively




conpounds, Tacrine and Donepezil, tested in the sanme experinental

~‘condi tions, _t he conmpounds XVI and Xl I. Conpound |IC50 (H

| C50 (eufE) “\9?&9%8 *61.5+1.3 168001100 X/ | 2.250.21 44903@%@%%6
1440100 IL 7.790.37 1250+250 LIV 77.84.3 5110410 LI 12320 3230150 LV
9.500. 23 462+2 XVI1 73.3+3.2 6453 XXXVII 51.11.0 2420940 XXXIII, 13.81.7
217070 XXl X 2310130 365008800 XVII1 59351 451001000 XLI 1443 3510180
Tacri ne 4242posggtul,Doeespsiblel radd, 1 eampetitive0Bdibiky of Meamxed typey whidhpendent
measurenents, repeated in triplicate. 14/10/2006 WD 03/087035

PCT/ | TO3/ 002 Zrbstantially fEHaWpﬂheE’EQﬁCTchﬂMicba@isttetescri bes the deternination
of the anyloid anti-aggregating power of the conpound XVI. Since the

i nducti on of the BxammpleiSOn of fibrils of AR by the AChE seems to 5 occur
by interaction between a peripheral site of the enzyne and the peptide

(1 nestrosa, Nhecompaunds inzthe Rllowingrtable were #sted Mithethe meftodf Ellviame(sdee, M et
al. Acetyl cholinesterase accel erates assenbly of anyl oi d-bet a-peptides
into Al zhei esamplef48) withsrecopdiningphwnanoA€hB {HuAEWELEC BHdrBland oh BughEt he

enzyme. Neuron 1996,
o (from human serum, EC 3.1.1.8).
The table also shows the data concerning the inhibiting power of two reference

compounds, Tacrine and Donepezil, tested in the same experimental conditions,

7 | and of the compounds XVI and XII.
- Compomnd  |ICso uacmynM* | ICso gacic aM*
XLV 61.5+1.3 168001100
X1 2254021 44902340
1xvi 1.55+0.11 14402100
L 7.79+0.37 1250250
LIV {77.8+43 51102410
LI 12320 32304150
LV 9.50::0.23 46242
) XVII 733432 645433
XXXV 51.141.0 2420940
XXX~ |138+17 217070
XXIX 2310130 3650048800
|xvar 593451 1451001000
XLI 14423 35104180
Tacrine 424421 5042
Donepezil 23.1+4.8 74201390

10  * Mean of two independent measurements, repeated in triplicate.




Vol . 16, p. 881-891), and since the conpound XVI seens to, bind with this

site, the 10 ability of the conpound XVI to inhibit the interacti®dpipestrees
enzyme and WO03HEE3St herefore to block the formation of fi brgi/srdzmiasged by

AChE was assessed. To do this a fluorjyetric nmethod was used which is able
to highlight the ability of the AChEJé econbi ning human, EC 3.1.1.7) to
pronmote the formation of fibrils of the peptide A43 (1-40). 15 Firstly AR

(230 NM was inclhxangdefith the enzyne (2.3 M in a nolar ratio of 100: 1,
at environnent tenperature an aqueous phosphate buffer with pH = 8.0,
0.215 M To asseThi¢ beanfsle dedcribes ﬁiedét@ﬁiiﬁaﬁ:idn%ﬂ&@in@%i&%@ag%@aﬁ%Ubat ed
solution was transferred into 2 m of buffer wwth pH = 8.5 conposed™ of

gl yci ne- sodipowehyftthexomporpdXVIM) , containing thioflavine T (1.5 AND.
Thioflavine T 20 interacts selectively with the fibrils of AP in beta

conformation, devSimpithginductiohadf ded PEAstidrCoifl fitkils 6588 BgThe ATBE bR tY Of
fluorescence of this solution (X.,,, =490 nm, after 300 s, was acquired,

fixing they -scebdtbyninterichidnbéasataCerihanl Qite oi0Be en¥ific WAGNHE Pehligd out to
obtain a stable value of the fluorescent signal, from which was subtracted

the contri bu(lnestrosa, Nh€. pABatezf WUOP&BEEDCA ;MiiotdAbOR! BV VReedte, 1. &5a10Dt @i N
the value of the intensity of fluorescence, relating only to the

i nteraction aAbetylchobifidsterisee abcaleratest hass@fiblyoi 6f f elloldEbeth-PeptfdeBt rinkyit i ons
of whites conposed of AP and AChE incubated individually, in the same

condi ti ons wAlzhesudrisriteile gossidR 37 OBHRO BeripHRElisltd OFthS 02 3kd Mersornd 9966 - 43

Then, after having checked the conditions of aggregation of RA induced by

AChE, the anVblaGgp.c88dt8Ny apdwete i coRPoeRIRVIREmMD b@Swih ekt ke the .
sanme conditions. The conpound was incubated together with A(3 and AChE, in~

the samd 0 coahifityiofithe clammund ZVIab tntebit HedneRRE6R bétRtdndhzPhe k@ ARogRROUNd XV
was varied 5 between 101li M and 250 M In the presence of the conpound XVl

there was a thbwfmeitoplak théormpten bF GbaisdAdbeedibyl ACKD Wak Msgbsefil wg'g@scence
of thioflavine conplexed with the fibrils of AP, indicating an anyloid

ant i - aggr egatisng flebfinetric AibBod wgs alsed whidh 4 Qibhs GERERigN Shel ABRSE b the
proportional to the logarithmin base ten of the concentration of the

conpound XVIACHB ¢recombitiig Binizan ECf 3.1 1€7) &6 prniie tiMbriAdicd of fibrils of the
peptide AR (1-40). | |

15 Firstly AB (230 pM) was incubated with the enzyme (2.3 pM) in a molar

© ratio of 100:1, at environment temperature an aqueousqphbsphate buffer with pH =

8.0, 0.215 M. To assess the formation of fibrils induced by AChE_, the iricubated
solution was transferred into 2 ml of buffer with pH = 8.5 composed of glycine- )

sodium hydroxide (50 mM), containing thioflavine T (1.5 p.M) Thioflavine T

20 interacts selectively with the fibrils of AP in beta conformation, developing a

characteristic fluorescence. The intensity of fluorescence of this éolution (Aem =490

nm), after 300 s, was acqgired, fixing the Aey = 446 nm. A fluorescence scan of

300 s was then carried out to obtain a siable value of the fluorescent signal, ﬁo_m

which was subtracted the contribution to the basic fluorescence of thioflavine T. To

25 obtain the value of the intensity of fluorescence, relating only to the interaction of

thioflavine T with the amyloid fibrils, the contributions of whites composed of AB

and AChE incubated individually in the same conditions were subtracted.




10 to reduce the si gnal of fluorescence by 50% was equal to 28.30@3 M
‘(figure 3). IR t her AChE inhibiting conpounds (that i :%54 0/2006
Donepezi |, wphys?)@ts'?gm ne, propidium decamethonium testecslpq?liﬁcr.1 @%ﬂy
conditions described, only propidi umsghowed an inhibiting power (1C50 =
12.60.3 M of the sane nagnitude as the inhibiting power of the conpound

XVI. On this poi It is 15 i nﬁ:m{(tda t to stress that ,propidiumis described
as a non conpetit aften haying, phegke ndifigns:of a2eRgAtion; ef 8 indeted b t h t he

peri pheral sigt f the enzyne (Taylor, P.; Lappi, S. Interactjion of

fl uorescence%ﬁ%ﬁoa&e PACrIeSELARA Wfiq:é@mﬂg%}g vegsiehieghed ip theseger i ity
of propidium binding,, Biochemstry 1975 Vol. 14, p. 1989-1997). The

ant i - aggr eqgatPHEteRsn Lhs enmpoynd pag ey, frgeties with dBand AChRB inithesemenat thi s
20 nolecule is &&%erﬁog@%tagl i sh_binding interactions with the peripheral
site of AChESORdfpRusIes aRpYen Therqonrenjration ointhe qompepnd 2681 was Vaiddng a
nmet hod sim | Sr to the one described in the previous exanple, it was

exper i mer al P§tger dPaMand 330.eM: A the pissencg ofithe spmpouandcBNE diere #ef @n of 100
25 pM exerts_ an jnhig;i@tiom of, about 90% on _the aggregation induced by AChE
% Exanpl e Hyemeofthespenific sigual of pdensity ef ﬂwﬁm@@ﬁ%n@ﬂqumﬂwmso of
-2, 5-bi s-di am"w% V\D%%%?O&S ''9,10 / 2,.Q.0 6 PCTQT03 0 227 - 44 :

[ 1, 4] benzoquiiBthe fibls of AP; dicapiag en sevylaid anfragereeaiios effart. The signal ofi ) and
known corrpoﬁnds having a_general formula (LVI): Rq R RG~-N N ~/\E/~/N | ea
R7/' A A k7 Hpapescence,was xdirgstly pproporticaal ate the degatithie) inplbassoter: 19£) the |

2- McOC6H5CH2 H H H2 S-S 5. 140. 02, 5. 210. 03 .
o concentration of the compound XVI. The concentration of the compound XVI able

f

L/

10  toreduce the signal of fluorescence by 50% was equal to 28.3%0.3 uM (figure 3).
Among other AChE inhibiting compounds (that is Tacrine, Donepezil,
physostigmine, propidium, decamethonium) tested in the conditions described, only
 propidium showed an inhibiting power (ICs = 12.6:0.3 uM) of the same
magnitude as the iﬁhibiting power of the compound XVI. On this point it is
15 important to stress that propidium is described as a non competitive inhibitor of
ACHE, able 1o bind selectively with the peripheral site of the enzyme (Taylor, P.;
: Lappi, S. Interaction of fluorescence probes w:th acetylchoiinesteraée. The site and
specificity of propidium binding. Biochemistry 1975, Vol. 14, p. 1989-1997). The
| anti-aggregating behaviour of the compound XVI therefore confirms that this
| 20 molecule is able to establish binding interactions with the peripheral site of AChE,
which has a high affinity for AB.
Example 52
Following a method similar to the one described in the previous example, it
was experimentally determined that the compound XII with a concentration of 100
25  pM exerts an inhibition of about 90% on the aggregation induced by ACHE %.
Example 53

This example describes the comparison between the pICsp of 2,5-bis-diamine-




2HHHH2 S-S 3.300.03 3.190.02 i 3 2-MeOC6H5CH2 H H H2 CH2 5. 140. 03
5.060.02 4 CH2 HH H2 (CH2)2 5.190.01 5.860.01 5 .2-Me

112 (CH2) 3 @%@%EES 430.02 6 2- MeOC6H5CH2 H H H2 (CH2)413.3'12171(%%527@7}22drbtsl
6.010.02 7 2-MeOC6HSCH2 H H 0 (CH2)4 py 730.03 4.940.03 8 2- MeOC6HS5CH2 H
Me O (CH2)4 6.510.02 - 5.220.04 9 2-MOC6H5CH2 Me Me O (CH2)4 6.770.01
4.930.04 30l 8.49 -5.35 XVI -8.62 -5.84 5 (The conpounds havi ng a general
formila LVI Ehdibaessqrinpei derivajistes iepreseatedtby the genetelefopnulad)l) avdskmovas e
noncoval ent inhibitors based on a polyam ne backbone for potential use
agai nst Al zheqmpounds bpviugs genegal fomptila $6n 1998, vol . 41, 4186- 4189). It
may be seen fromtable 2 that the 2, 5 bi s-di am ne-[ 1, 4] benzoqw nonic 10
derivatives represented by the gener formula ( present Iovver | Cso( AchE)

and hi gher selptm mmaﬂ\t,be\é?é‘{m,ee%ann,ds dsnul a
- (LVI). Exanpl eg84 WO 031087035 PdAIT/ 1 TOT/ 00227~ 2 k7 6 - 45 Th| s @xanpl e

descri bes an assessment of the actt vity of the corﬁ)ound XVI in an ahi mal
nodel . The tests. iR vivo were carried out using a recently realised aninmal’
model  (Ruberti ®Y®Rt al., J Neurosci 2000, Vol. 20, p..2589-2601), which
presents a. 5 phenotype strongly resenbhig@% Al zheiner's disease in man. In
- particul ar—the nodel .consists of a tra Ai c_npuse whi ch_expresses

he nerve

ant i bodi es&ﬁr growh factor (NGF), and consequently shows an
ext ensi ve [0 I oss in the Rort Aor dat i on BICopiaammesPKisaong oi d (3
and of int racel |-ul ar neurofibrillar tangl es,

as well as dystunctions in

behavi our. 110 | ?I"M@@@GHS@H&I’ tB priddudi t 5eS ant | SNEED.O2 ansy2hEG0%i ce ( ADL
1), the variable ;o

2 H H H S-S 3.3040.03  3.19+0.02 LA

3 2-MeOCsHsCH; H H H CH 5.1440.03  5.0620.02

4 2-Me0C5H5CH2 H H H, (CHy), 5.1940.01 35.86+0.01

5 2—MeOCGHsCH§ H H H (CH) 5351005 54330.02

6  2-MeOCeHsCH, H H H, (CHps 5.2730.03  6.01+0.02

7 ZAMeOCGI-_IsCHg H H O (CH): 57330.03 4.9430.03

8 2-MeOCGH5CH2 H Me O (CHy)y 6.5140.02 @ 5.22+0.04

9 2-MeOCsH;CH, Me Me O (CHz)y 6.7740.01  4.93+0.04 |

X1 ~ 8.49 ~3535

XVI ~8.62 ~5.84 N

5 (The compounds having a general formula LV] are described in Melchiorre et

al., Acetylcholiﬁesterase noncovalent inbibitors based on a polyamine backbone for
potential use against Alzheimer’s disease, J. Med. Chem. 1998, vol. 41, 4186-
4189). _
If may be seen from table 2 that the 2,5-bis—diauﬁne—[l,4]benioquinonic
10 derivatives represented by the general formula (I) present lower ICspachpy and
B higher selectivity than the known compounds having a general formula @VD.
Example 54 | | |




regions of the |light and heavy'chai ns of the anti-NGF monochl onal anti body

ab | wereli d to the constant human regions k and yl, to givé/tle/2006
chi neri cal %&ﬁgf‘m anti body aDll, and were then placed und&™/k 60y

transcriptional control of the prempser of the precocious region of the
human cytonegal ovirus (CW). M ce 15 expressing functional anti-NGF

anti bodi es (AD11 m ce) were _obtained by crossin ' Ex0 gssed the
light chain (CNFhisAzagple qleﬁcwetSﬁnﬁﬁséémfeﬁh?f‘g% B?“e@&gﬁ%ﬁ“é’mﬁée‘%vy cﬁ‘;i n

(CW-VH aDl ). The AD11 mice were treated with the conpound XVI (7 ng/kg
in saline ®cinimalargdeli a i ntraperitoneal injection daily for 15 days from

age 1.5 nonths to 2 20 nonths. Two, control gro gﬁgﬁ' . AD 1
m ce of the sarkhel teptsdn ViYooWeECaied, 0 Ta'llﬁn?‘?eag% eﬁﬁ?&%ﬁ% nonll'?l‘r?%&;iggeni c

m ce of the sane stock and the s . Aap The,l i Al , tests
were carri eRubenti Bsef 8kl {,\hge_urqqu%&@], a‘?ﬁngep' #égg‘%@gﬂvm%pﬁﬁ&ﬁéegeg%n%ound XVI
those treated with mce that expr ed the.and t.he LC mce
wer e andest plsnptype s@aﬁyaesm@%%@eem‘?}ﬁ%ﬁ“ H?ld?%{‘]gﬁ fﬁ{ga;%’eg]ragi n was

renmoved and fixed for 24 h in a solutiqgn.of 4% paratornml de..i
phosphat e bupdal rcopsigis)of 4 FaRsgeMc POEH, gbgmeﬁsﬁs @g%ggegrfgg@é tnn’,ﬁgnal

sections of the basal forebrain and of .t he entaqrhina . cut with
a t hi cknesserewily facksh W)i@éﬂﬁseqwﬂﬁﬁb@WO%eﬁf#}M%i@-‘ﬂﬁ}gg and
collected in 6-cell plates containing,l%,pataf oniml 4 The

f ol | owi ng mqwf?flﬂﬁfqﬂlﬁf@il%‘e "é‘“ﬂ‘%‘ga} @%Pﬁ‘ﬁ%%%%%ﬂ%@?%ﬂéﬁé mééasi’

anal ysis: anti-choline_ acetyltransferase (1:500, Chem con Inc., Tenecul a,
GA), anti- gwdlnsciyyfuacionsinBelaViEi n (cl one AT8, Innogenetics N. V.

Zwi j naarde, Belgium 5 and anti-protej recur sor .of hoid Lakgpe

2. F2. 1984 Chenilaanriiqylar) to poguge tﬁ‘? Al iEWW%W%ee(W%&O{rhg antllSi odi es,

t he sections were washed before addi a _biotinila 4 ai nst

goat |gG ( 1regivos ofbedight anddisayy W’}%ﬁﬁqqm ?’1"“&%‘%3%%25 |ér%)'? iJm)use | gG

k . . ' | S: i
o o (e akibio B Comsuads et e e, 0 i finkRalARART OUt 10

antibody oD11, and were then placed under the transcriptional control of the

promoter of the precocious region of the human cytomegalovirus (CMV). Mice
15  expressing functional anti-NGF antibodies (AD11 mice) were obtained by crossing
mice that expressed the light chain (CMV-VK oDl 1) with mice that expressed the
heavy chain (CMV-W; oD11).
) The AD11 mice were treated with the compound XVI (7 mg/kg in saline
solution) via intraperitoneal injection daily for 15 days from age 1.5 months to 2 -
20 7. months. Two control groups were considered: AD11 mice of the same litter treated
with saline solution and non transgenic mice of the same stock and the same age. |
The immunohistochemical tests were carried out as follows. The AD11 mice
freated with the compound XVI, those treated with mice that expressed the and the
‘pon transgenic mice were anacsthetised with an overdose of chloral hydrate. The
| 25  brain was removed‘ and fixed for 24 h in a solution of 4% parafonnaidehjde, in
phosphate buffer (PBS) and then cryoprotected in 30% sucrose. Coronal sections of
the basal forebrain and of the entorhinal cortex were cut with a thickness of 40 pm




10 cholinergic neurons positive to choline acetyltransferase (ChAT). The
vol unme of the basal forebrain was cal cul ated using the Cavali erlg%y

descri bed bV‘M OR®S and Cruz-Qive (J Mcrosc 1988, Vol . IEOIT300227- 146)
and by Peterson et al. (J Conp Neurol, 61299, Vol . 404, p. 1- 20) whil e an
estimate of the total nunber of neurons positive to ChAT was obt ai ned
using the optical fractionation nethod 15 (West M), Neurobiol Aging 1993,
Vol . 14, p. 2ub-cpHected Betéecedlopla@d, cattaining, 1% pﬁ@f@nmde&ynle HOPBS. Vike 404,

p. 1-20). To determ ne whether XVI can prevent the | oss of ChAT positive

" neurons in fillewiag atinfior editedies ande i used Hor trs shmmuhistochemicaMayalgsis; t he
conpound was admnistered. daily to AD 11 mce at a very early stage of
neur odegener atti-cliolinkr acaty@?arkidrasen(i:660,t Chmioont g, Memebila, FEAN wlg i gures
4A-4C it can be seen that the treatment was able to prevent the

chol i nergi c pledsphorylated totn prdicia dtlohe T8, dintigehétics NiVe Zwipaulde, Belgivgant i fi ed
fromthe stereol ogical calculations sunmed up in the graph in figure 5.

Mor eover ,5 XVimdvasti-pfdi¢in gréontssr iof gundvidn{cdiag 2IFe.10BS Cladmicdio Indier giter

neurons in the basal nucleus of Meynert, as indicated by the data shown in
the 25 grapimculration guithethe prifemry egitodizs,othb aectidis werdkwnshed thefore hiidiag aof XV
on the deposition of the anyloid R precursor protein (APP) and on tau

pr ot ei n hypebiptmifgidioantitety apainst S8 GHE (3 2085 VeBoT Lub@r4dbied Bulingahle,0 6 47
AD 11 m ce of 2 nonths was exami ned. At age 2 nonths, APP deposition in the

cerebral ves€a) er agirabmense Ig@ (Dako A8)Glodtrupi Denthiirkly. 7A), but inportant in
the AD11 mice (Fig. 7B). APP deposition in the cerebral vessels is

relatively prevehtseeolbgicilowhalgsis heasadafrietl sdutato aletendinéVihe( hivisber’ @f. From,
t he conparison of Figs. 7A, 5 7B and 7C, it may be deduced that the o

conpound 0XVI chakigergio| rentoms lpesiucetcmahdiﬂﬂl acetylthmsfeesse WChA TR CTHeavold@passi t i on of
APP followi ng admnistration for 15 days. To determ ne whether the

conpound XVIthe basapfoeshesin was caletlatedrustngithe Cypalisphashod dasceibedby Michdie
cortex, an inmunohi stochem cal test was carried out on sections obtained
- from treat ecind@ruz+@live (dMicroso 1988 Vold150,qe 117dd6ahdby Petetson et al. (J
| Comp Neurol 1999, Vol. 404, p. 1-20), while an estimate of the total number of
neurons positive to ChAT was obtained using .the 'optiéai -fractionation 'meth'od:
15 (West MJ, Neurobiol Aging 1993, Vol. 14, p. 275-285 ; Peterson DA, et al., J
Comp Neurol 1999, Vo 404, p. 1-20). . |
To determine whether XVI can prevent the loss of ChAT positive neurons in
the basal forebrain and in the basal nucleus of Meynett, the compound was B
administered daily to AD11 mice at a very early stage of neurodegeneration (from
20 1.5 months to 2 months; n = 6). From the figures 4A-4C it can be seen that the
treatment was able to prevent the cholinergic deficit in the basal forebrain; the same
- result was quantified from the stereological calculations summed up in the graﬁh in
figure 5. Moreover, XVI was efficacious in pre\;enting the loss of cholinergic
neurons in the basal nuclens of Meynert, as indicated by the data shown in the
- 25  graphin figure 6. _
o * As regards other AD markérs, the effect of XVI on the deposition of the

~ amyloid B precarsor protein (APP) and on tau protein hyperphosphorylation in




10 the vehicle alone. Wiile the control mce do not show

“hyper phosp ~tau in the somatodendritic cellular conpart#@pio(/Hgne
8A), the AWOY&&%& s not treated or treated with the vem@ﬂgﬂmﬁ%& (a/n
intense marking in the neuronal body4(FFig. 4B). Tau hyper phosphoryl ation
is partly prevented followi ng the adm nistration of XVI (Fig. 4. 15 On

conclusion of the experinental tests a ried, out rapsgeni c
nodel of ADAD fﬁﬁ?ogg @amgs P38 £XARTC (#fp rdT)dg1 8?15 e ity sjil{Olqloitnn 1%f@esent an
activity profile conpatible wih the recoyery chol i j tionality
(i ncrease efretmplyes ir;‘g%’istab%eé‘t &'P&ﬁ%‘f‘)}&}’h’ﬂe ﬁﬁ% 7&3(:’?%%%3 g%ﬁl‘\%hfe A’Eyg?s

(d f th b l. d t PP

hymor phocpnioa Giscr. 0 deaven o o par@ll, Tord i 200 B bibtemed,
assessnents of th t t d XV

hodel . Dose®llenang e afaénéém%@lqﬂm“f%%a@% ”ﬁ%ﬁeﬁm&e&w%@%. ohved in

. eth | at d 50 t th

admi ni stéer e%staéiﬁgenaw&%ﬁw&ﬁéﬁmﬁlC°”Cewff&? ghith o e aRkeaye,
‘intraperitoneal in t ; f I To test
15, o111 caciieatorarbgraarishpAior PRALI ULOHBE BB SR/ oD 38 087035
--PCT/ 1 TOBWO/ | 0/ 2006, 227 - 48 adm e#(ﬁed in_ADl1 m.c %g % X% m)nt hs at
a dose of 7detgyming dagpether Ahey| GUBPY c&® é’FeVFPlte Hnpstn (i

treating cognitive deficit |n ADII m.ce at,.a .2 n d|n
prevent i ng bynerphesphordaiionyin:ibg “&ﬂ*"ﬁé" iﬂe% %‘H

Met hodol ogi cal probl ens | n eval ua the r I e of . 5 ol.in chani sns
ih behavi or on pegiiopy gbtamgd frome irgateg 35‘3 nfps ﬂcr géga%fgﬁvas used,

adfi ni stered for 15 days. At age 2 _and

conpourd Xxvibejvehiclaalons: hile e %%é?’ﬁ%ﬁ 0 BfY BWﬁégekoﬁﬁﬁgh&Xr%g%l’\%gg

conpared to that of other inhibitors of nd NGE. , T recei ved
a daily inj thetsommtogendritic celRlsh errapariyRent ﬁFlgC?AS A9a 0t 1 Rfars 8 lafel

or treated with the vehicle show an intense marking in the neuronal body (Fig. 4B).

Tau hyperphosphorylatlon is partly prevented following the administration of XVI
(Fig. 40).
i5 On conclusion of the experimental tests carried out in vivo in a transgenic
model of AD, it may be said that the compounds of the invention present an
_ activity profile compatible with the recovery of cholinergic functionality (increase
) of ChAT 'positive neurons) and the décrease of AD markers (decrease of the
cerebrovascuiar deposition of APP and of tan hyperphosphorylation).
- 20 Example 55 |
This example describes further assessments of thé activity in vivo of the
compound XV in an animal model. | |

Doses and means of Administration

The compound XVI was dissolved in ethanol at a dose 50 times more
25  concentrated than the one to be administered to the animal and then diluted in
' saline solution, for intraperitoneal injections, or in water, for oral admlmstration

To test its efficacy after oral admlmstratlon, the compound XVI was




10 dose of 7 ng/kg. Only in the case of behavioural analysis did they
receive a dose of 15 np/kg/day perils. Tacrine was adm nistered;i
i ntraperitoN@4%Bi%ection in a dose of (0.1 ny/kg/day and Eﬂlméépd/azy 06
fromage 1.5 nonths for 15 days, whilesgGlantam ne- was admini stered by
i ntraperitoneal -injection for the same period and 15 from age 6 nonths.
Moreover, it was administered for 4 nonths fromage 2 nonths per os (3.5
nmy/ kg/ day) . Bdmufsterediin ARDE miceaged 1Smeonioyat ndbsendfcmplgélagge- mat ched non
transgenic mce, age-matched ADL |- mce to which saline solution was
admi ni st ered vi aTo amalysepbe ieffiracp lof ithe eompioond XV vim treatingoedgaitivierdgfitihén sane
percent age of ethanol present 20 in the solution of the conpound XVi.
Hi st ol ogy andlHéunisstatrage|togyd AR mbethemdd df preventingethenemiesiat inducddcly wer e
anaest hetised with 81lii/gr of chloral hydrate. The brain was renoved and
pl aced i n anstopelamined Waisy B, Helidr A. Methodohegigah problemsadin efralxating the 4le of -
par af or mal dehyde i n phosphate buffer for 24 hours 25 and then
cryopr ot ért edhdlinergicsmiechantamsoin Bélegviumc FeakBrocr28p 1351161 £960)f4 dose &oronal
brain sections were obtained with a sliding freezing mcrotone. Seri al
secti ons wer mgbgldap stas dsédy admirdstered dor 16t day&o par af or mal dehyde i n phosphat e
WO 03/087035 ECT/1TJ002~70 / 2 O 0 6 -49 buffer. To evaluate the effects
on nor phol ogi cal Atdgect and 6muonths thd eapacityeofahé pouband Vit imprbeng did owi ng
primary antibodi es agai nst choline acetyltransferase (Anti- ChAT,
Cheni con), afdgheimgr phenniypsoin ADdtlanice AR do@iperadciorthat ofhethér pbisioroofy| at ed
fraction of tau protein (clone AT8; |Innogenetics), the N term nus of (3-
amyl oi d ( Sand&hBand pf NKH Ths treice o¢osiyied al dathy injedtion toif viee covapopmd SCVkS a
performed on the basal forebrain and entorhinal cortex using the optical " .~
fracti ohé i odoseref how/ke\&nly Mithe chseofdichaliouralgnalysid did iAgHre2ele a1B830f
Peterson D.A et al. J Conp Neurol 404, 1-20, 1999; a

15 mg/kg/day per os.

Tacrine was administered by intraperitoneal injection in a dose of (0.1
mg/kg/day and 3.5 mg/kg/day) from age 1.5 months for 15 days, while
Galantamine was administered by intraperitoneal-injection for the same period and

15 from age 6 months. Moreover, it was administered for 4 months from age 2 months
per os (3.5 mg/kg/day).

In all the experiments the control mice were age-matched non transgenic
mice, age-matched AD11 mice to which saline solution was administered via ,\
intraperitoneal injecﬁon or iWater containing the same percéntage of ethanol present |

2 0 inthe solution of the compound XVI.
Histology and neurostereology
‘At the end of the treatment, the mice were anaesthetised with 8pl/gr of
chloral hydrate. The brain was removed and placed in an ice-cold petri dish. The
encephalon was fixed in 4% paraformaldehyde in Phosphate buffer for 24 hours
25 and then cryoprotected in a solution of 30% sucrose in phosphate buffer.
| Coronal brain sections were obtained with a sliding _ﬁeezing microtome.

Serial sections were collected in  solution of 1% paraformaldehyde in phosphate




‘density of %'ipr cel J-ul ar deposits of APP was cal cul ated accordi

T OMchel RP. & Cruz-Oive L.M J. M crosc. 150, 117- 136, 1988). The

O 00ot/Men 06

met hod” used"OV Y& fEhk (Schenk D., Nature 400, 173-177, 199FFTIIRRURITCH the

- percentage of the cortical area occupjgd by extracellul ar deposits is

calculated wwth respect to the total area of the entorhinal cortex. 15 The
nunber of (3-anyloid -positive cell clusters was quantified in the caudal
portion of tHuffethi ppocanpus using the optical fractionation nethod. Obiect
recognition test The efficacy of conpound XVI in rescuing the behavioural
deficits in ADI To evalusts thecffeainpy swiphalngingl altreatioms.ceetions WEHERRAES est . The
anal ysis consists of 20 evaluating the ability of discrimnating, between a
new obj ect awith thef foliowing mimrymﬁggtﬁgs pegzingdcheline seelyirmasiarpe éABliseases,

nmodel s, and treatnment strategies: |essons |earned and | essons forgotten a

 generation fGHATyw Ggernicen); hainiyleidgi precursasot protin . Bk Kehemicon)s3 thero5.- 529,

2000). ADI1 m ce show a progressive decrease of this ability of

di st i nguBs hiphgsphexylaitd fre¢tionfafdan proteimislene (G duegenetics)othe Dhisminps o

‘Conparini, A Ruberti, F, Berardi, N & Cattaneo, A. Al zheiner-like

neur odegenerfatingloid (Paata Cme).ve growt h factor transgenic nice. Proc Natl

-Acad Sci  USA 97, 6826-6831, 2000). WO 03/087035 (0/10/2006 PCT/|T03/00227

-50 Before st ar Nenmpsteraologicalqpamsitative analysiowanpesfarmed ea thadasal dorsbiay wi t h
conpound XVI for 15-days in a dose of 15/ ng/kg/day per os. The controls
were age- nand budrhingh coremugiegthe aptical frandonation supdhndd West MiJ.ilewobipkat ed
with water and the sane percentage of ethanol (20/%. 5 The cognitive
deficit was Agimgpl4,rifie2Rs, i199% Botersen BYA.2etrdnd CommNewghdfb -0, 1998 by
subcut aneous admi nistration of 0.5 ng/kg of scopol am ne, a nuscarinic

r ecept ot 0aniMigieh RsP. & iz Orie Ll §.dviicmsc.NiSOhbidol ¥yl 288) - pr obl ens in
evaluating the role of cholinergic mechanisns in behavior. Fed Proc 28,
135- 146, 1969) . The dewsityrof eytracefubar depositapEAPR swis\celguleindascording e theper os,

15 mg/ kg) 20 nmin.

method used by Schenk (Schenk D., Nature 400, 173-177, 1999), in which the
percentage of the cortical area occupied by extracellular deposits is calculhted with |
respect to the total area of the entorhinal cortex. |

15 The number of $-amyloid —ﬁositive cell clusters-was quantified in the caudal
porﬁon of the hippocampus using the optical fractionation method.

Object recognition test

g ) ‘The efficacy of corhpound XVI in rescuing the behavioural deficits in AD11

mice was analysed using the object recognition test. The analysis consists qf
20 evaluating the ability of discriminating between a new object and a familiar one
(Béttus, RT. On neurodegenerative diseases, models, and {reatment strategies:
Jessons learned and lessons forgotten a generation. following the- cholinergic
hypothesis. Exp Neurol 163, 495-529, 2000). AD11 mice show a progrossive
decrease of this ability of distinguishing new objects from old ones (Capsoni, S,
25  Ugolini, G, Comparini, A, Ruberti, F, Berardi, N & Cattaneo, A. Alzhcimer-like
neurodegeneration in antinerve growth factor transgenic mice. Proc Nafl Acad Sci

US4 97, 6826-6831,2000).



10 before scopolamne injection. A third group of non transgenic mce was
formed by non-treated non transgenic mce. The efficacy of Gal ampgfpd}ezob@
“rescuing t "YOBOEBJural deficit in AD 11 nice was anal y S eRCEIT0800227 &

adm ni stration of 3.5 ng/kg/day startixpg from2 nonths of age- unt|I-6

nont hs of age. 15 To carry out the experinment, the mce were placed in a
box made of Plexiglas (60 cmx 60 cmx 60 cm. The walls and the fl oor of
the box were covBefort wizrting dipadrial, Shashdll month @ld ahice Trge besstednehimbj ect s
used in this test were also washable. The box and:objects were cl eaned up
bet ween tri atanpound tXYI fori 15ddays infa dosd bA LI /mipykefdaysper DRETHE cantobewtieed 3
sessions of 10 min duration in the enpty box to 20 allow themto becone
fam |iar w tégetnhachgsimoratransgeritmicegnd ranspesit ATRHChicemeaed with watettandack in

t he box and exposed to two identical objects (object Al and A2, for

exanple 2 cuilheﬁnl@pmmaghec)fethmoh@%): nutes. The experinmenter measured the
total tinme spent exploring each of the two objects. Then the nbuse was
returned & o its TheawenitDerdefigit avas ialso éndunedd infa groop i Ranorth how framypenid4 hour s,
the objects were 25 renmoved fromthe box and one of the two was replaced by
i ts identi cahicebyysubs@ipneoustidienistrationtoli €S magky epbapeldmiid, & rueanpicet el y
new obj ect (object B). After a delay of 1 mn., 1 hour and 24 hours the
nmouse was puecepelaniagonise(Weiss BnHelier ﬁo&é&ﬂlddmld@dbibf&&m NThatindOBELA O 2
006 - 51 the famliar object A3 and to the new object B for 10 min. The
obj ects wer gols| eft ehbliriengit hmechanismt dn dichaviar. dedt Rroep28; Vi3suBi6EN069). The
experinmenter again neasured the total tinme spent exploring each of the two
obj ects. Expk@ndtgronp tafnamimslsapesiedd amaoyd XIVT ifpercdosad Stag/ky) @0 wit i ng ;
whi eh the nouse directly attended towards the object 5 with its head, at a ./
di' st ancéOnotbe@mmnlmhwlﬁemfAdﬂmdgreupbﬂ‘ v irankenic thiiccwasfortaéd By | ndex
was cal cul ated using the formula (N-F / + F), where Nis the time spent
expl ori ng t menfreztednpp dtansgentt mkice.he ti ne spent exploring the famliar
object. Results 10 (a) Efficacy in blocking cholinergic deficit tau
phosphori | ati onThﬂd:meauryd)ﬁ)Gdlantamme.in rescuing the bebavioural deficit in AD11

mice was analysed after oral administration of 3.5 mg/kg/day starting from 2
months of age-until-6 months of age.

15 - To carry out the experiment, the mice were placed in a box made of Plexiglas
(60 cm x 60 cm x 60 cm). The walls and the floor of the box were covered with
opaque, wéshable material. The bc.)x and objects used in this test were@also

washable. The box and objects were cleaned up between trials to stop build-up of

hS—

oifactory cues. The mice received 3 sessions of 10 min duration in the empty box to
20  allow them to become familiar With the apparatus. During the test, each mouse was
| put ‘back in the box and exposed to two identical objects (object Al and A2, for
‘example 2 cubes 12 cm wide) for 10 minutes. The experimenter measured the total
time spent exploring each of the two objects. Then the mouse was returned to ifs
cage. During an interval of 1 minui_:e, 1 hour and 24 hours, the objects were
25 removed from the box and one of the two was replaced by its identical copy (A3),
while the other was replaced witha completely new object (object B). After a delay

~ of 1 min., 1 hour and 24 hours the mouse was put back in the box and exposed-to




aggregation in aged AD11 mice after oral adm nistration Neurodegegeration
in ADL1 m ¢ ns-wth age and is fully blown at 15 nonths of .

this age, tﬁ’&%@?ﬁ&% ng can be seen in the brain of AD11 nF&&EATe gjn/a 06
death, cholinergic deficit (Melchiorrgz C, Andrisano, V, Bolognesi, M, 15
Budriesi, F. Cavalli, A Cavrini, V, Rosini, M Tum atti, V & Recanatini,

M  Acetyl cholinesterase noncoval ent inhibitors based on a pol yam ne
backbone” f orthe fmigat phiect fskandda thecrewnpbiert iBnior 10 min g objects wase plasedn 41,
4186-4189, 1998; Sel koe, DJ. Al zheiner's disease: genes, proteins, and
therapy. PhyBithg saw¢ lepations.ps.the pesviops ongs. The expayieenisr aggin magasued | the
(3-anyloid plaques (lnestraosa, NC,_ Alvarez A _20 Perez CA Mreno RD,
Vicente M Liptaktmespentsxplatiog each pf thedwe objecsaknlerstion timpisappratiosrinest er ase
accel erates assenbly of anyl oid-beta-peptides into Al zheimer's fibrils:
possi bl e roldetiaed antheydmp @& whight e gnousp elieetlyy atisndedetomards1the object

881-91, 1996),, dystrophic neurites and intracel|ular tangles conposed of the
hyper pho8phd¥ifh disedeadsy ah 8f distgncemet carepter2 thanhd e nisemnthexobjephasThe

adm ni stered_per .os_.in a dose of 7 ng/kg/day for 1 nonth to ADLll mice aged
15 nont hs ( dliserigingfionsindercwag palefated using th yla (NHe/ D& dDnwhere Nds er ni ned
an inprovenent in the nunber of cholinergic neurons in the basal 10

/ 10/ 2006 \Wtheo Srssyernt eppivring dhy oow obiesh and Brthe timen spent gxplering . ththe .
intracel lul ar accumul ati on of hyperphoesphoryl ated tau decreased in the mce
treated wit Ramiiar ebjsgfound Xvi (figure 10C) in conparison with

pl acebo-treated_mce (figure 10B). The nunmber of the cells containing
phosphoryl at ed Resultsh the. 5 somatodendritic conpartnment was approxi nmately

thé sanme_as that of age-matche non transgenic mce_(figure 1 OQA). The
adm ni s%Qat (@n OfE FACY A8 (0 CRONNGHAE SeHETH 21 PROSRIOIEAOR apgd Bramvleidber of
(3-anyloid plaques in ADI | mce (figure 11C) in conparison with

pl acebo- t r cagEagatioNdn ageg AL brmge adler oral adminighatiote nunber of pl aques did not

reach the |evel tha can _ be ob_servd in %ge- mat ched non_transgenic m ce
(figure 11 Ag\{eu{qqlgg%;‘ngqm igg4Ddl mice worsens with age and is fully blown at 15

months of age. At this age, the following can be seen in the brain of AD11 mice:

neuronal death, cholinergic deficit (Melchiorre, C, Andriéano, V, Bolognesi, ML,

15 Budriesi, R, Cavalli, A, Cavrini, V, Rosini, M, Tumiatti, V & Recanatini, M.

Acetylcholinesterase noncovalent inhibitors based on-a polyamine backbone for

potential use agamst Alzheimer’s disease. J Med Chem 41, 4186-4189, 1998;

) Selkoe, DJ. Alzheimer's disease: genes, proteins, and therapy. Physiol Rev 8 i, 741-

| 766, 2001), presence of extracellular B—arﬁyloid plaques (Inestrosa, NC, Alvarez A,
20  Perez CA, Moreno RD, Vicenté M, Linker C, .Casanuevé Ol, Soto C, Garrido J. '

| Acetylcholinesterase accelerates assembly of amyloid-beta-peptides into

Alzheimer's fibrils: possible role of the peripheral site of the enzyme. Neurbn 16,

'881-91,1996), dystrophic neurites and intracellular tangles composed of the-

hyperphosphorylated form of tau protein.
25  The compound XVI w_aé administered per os in a dose of 7 mg/kg/day for 1 month
’ -to AD1! mice aged 15 nionths {n= 6, n is the number of mlce vsed). The treatment

~ determined an improvement in the number of cholinergic neurons in the basal




pl aques was different fromthe one observed in placebo-treated mce: the
nunber of cells associated with plaques in mce treated wi.th thg ¥
XVl (figureWO®@87035as | ower than that in placebo-treated nﬁcmfrf]ﬁjoégggz
11B). 1n conclusion the results descriped denonstrate that: the conpound
XVl s active 15 even after oral admnistration and that the conpound XV
Is able to i nprove neurodegeneration also in aged mce in which the
pat hol ogy i dorebsiain(fighee®. and in an advanced stage. (b) Effects of the
Conpound XVI _on behavioural deficits in AD 11 mice and in_mce treated
wi th scopol ik retrellniae acsifmulation of thypephesphprylates tevidepigasaddatthe gnice |
behavi oural deficit in AD11 mce was anal ysed using the object recognition
test. The amahtpdivgilcthesiompouat XV dfigureal (¢ tin comperisonewilp placeo-ireated
di scrim nate between new and famliar objects (Bartus, RT. On
neur odegenemsicd (figué 6B} dhe muaer of theneellsreontaining phosphewlptesstan| iadbens
| earned and | essons forgotten a generation follow ng the cholinergic
hypot hes$s. s@BatBslgndrisio rcompadaent4es- Gpmximately) the smnd as that ef sgromatehed
progressive decrease in this ability to distinguish new objects fromthose
al ready expinon tensgseic e (fiphre 10A)zhei ner' s di sease: genes, proteins, and
t herapy. Physiol Rev 81, 741-766, 2001). WO 03/087035' PCT/I1TO3)M 270 / 2
0 0 6 -53 The aduinistiation af therconfpound X0drgstaamined\ deciggserisy thg/mampepef os)
al l owed an inprovenent of the deficit in AD11 mice at 6 nonths (n = 10,
figure 12) #ranyleid plapuehin ARIEndee (figywe 14BN eompayeon Witle plageho-treated was
applied to non transgenic mce treated wth the conpound XVI 5 20 m nutes
before the ades {figster BiB)oAlthdughdpoimbemd plagnes did oot readuthedewsl that cane .
conpound XVI did not show any signs of ammesia and were able to distinguish/
the farm i be obssredtin age-omtchied nopirapsgepic(hicg(figure )l A)J the cemphelegpaf t he
conpound XVI is able to aneliorate the cognitive deficit determ ned by NG-
depri vat i onplaguesrwassifferent frane theame obgervefhinmplaceo-treajed micel theqwophsr afvi ne in
non transgeni c nice. _

: cells associated with plaques in mice treated with the compound X VT (figure 11C)

was lower than that in placebo-treated mice (figure 11B).
In conclusion the results described demonstrate that: the compound XVI s active
15 even after oral administration and that the compound XVI is able to improve

neurodegeneration also in aged mice in which the pathology is fully blown and in

an advanced stage.
(b) Effects of the Compound XVI on behavioural deficits in AD11 mice and in )

-mice treated with scopolamine
20 . The efficacy of the compound XVI in treating behavioural deficit in AD11 mice

was analysed ﬁsing the object recognition test. The analysis consists of the

" evaluation of the ability to discriminate between new and familiar objects (Bartus,

RT. On neurodegenerative diseases, models, and treatment strategies: lIessons

learned and lessons forgotten a generation following the 6holinergic hypothesis.

25 Exp.Neurol 163, 495-529, 2000). AD11 mice show a progressive deérease in this

“ability to -distinguish new -objects from those already explored (Selkoe, DJ.
Alzbeimer's disease: genes, proteins, and therapy. Physiol Rev 81, 741-766, 2001).




(c) Effects of the administration of the conmpound XVI to ADI 1 m ce

‘conpar ed effects of other AChE inhibitors The conpound 0/2006
Gal ant ani ne ?@a}"%& Yine were adninistered daily to AD11 nif&dIT ‘ﬁ}f%/ rugs

wvere adm ni stered per os (conmpound XVk3and Gal antam ne) or via 15
I ntraperitoneal injection (conpound XVI, Galantam ne and Tacrine). They

were adm ni stere st_art_in?mj om1.5 r}H}f@aﬁf age ynti | t hs of age.
Treat nent i B gin@l Bfd monanan”% epsrre@”ﬁl?

decrease of the nurrber hol, i i C. neur.ons th sal r ,

whi | e Tacri nl@ﬂpawmﬂéf%ﬁwt cl&nb rigice atéé!aqnéh% (“(Tﬁaxj&@ri 9'@5) ﬁ’i‘
tonpound XVI, ;E &nta ne a Caproct am ne were also admnistered to AD1 1
mce from6 °P§edays Wil e the conpound XVI and

Gal ant am ne re ableto re e the chollnerglcdflm in t

forebrain, '&rﬁaﬁt“t fﬁecﬂ@ NORfEEREESERlE WIGE Ui @H’@P‘P‘%ﬂé{) neurons
(figure 16) After treatnent w,th the corrpound XVI for 15 day tarting
at 1.5 mdnt ha) BYngRebefere the gdmgpstrtion of sgepolanae.c b aivtirsiad PalidBed ¢ he

‘nunber of neurons | th anti bodi es agai nst ho tay. (figures 17
and 18). &I%@Hﬁ%%#%ﬂ@égﬂ‘fﬂnyﬁ#ﬂasﬁ ?m]%f-‘ﬁ@a@ﬂﬁ}‘eé%?@ @W&’%@e 18) were
ineffective. WD 03/087 PCT/ TTO3 Q00227 /| 2 0 0O 6 - 54 In 6 nonth-old

ADI 1 mice, tfﬁ@%ﬁ*ﬁ?@%"ﬂ%ﬁf’wpnﬁ gnifdund XVI and Gal ant ami ne reduced

t he extracel I ul ar. deposj tion of i.l e Caproctam ne was ef.fective
(figure 19). T‘FfE‘clc“P’é’&t %F“W?Wd%c’énﬂﬁ%n@ a;aﬂ?loraé? 4he .cﬁgna*t’e@ jht hs of
age, was abl e .nunber of cells accunmujatin oid

% terRingd o 3 PriyaHeR 1 Jdsnsgenie duice aﬁ%"’b‘ﬁtf%-\‘%ed usi ng

rotein int
%al’antam ne, whil e Caproctam ne was ineffective (flgure 20). The
adni ni stPat isgepakamipg, ’&‘H%r‘ﬁ%’&ﬁ?iuwcefor 2 weeks from 6 nonths of age
determ ned g ng | Clt as oc urred

also with 12 SRUEa : 2k & 3
effective as . Ian but i.or t0|t
Wi %fects ofe other AChéjminltom

The compound XVIL, Galantamine and Tacrine were administered daily to AD11.

mice. The drugs were administered per os (compound X VI and Galantamine) or via
15 infraperitoneal injection (compound XVI, Galantamine and Tacrine). They were
administered starting from 1.5 months of age until 2 months of age. Tréatment with
the compound XVI and with Galantamine prevented the decrease of the number of |
- " cholinergic neurons in the basal forebram, while Tacrine aggravated the cholinergic
deficit (figure 15) '

20 The compound XVI, Galantamine anci Caproctamine were also administered to
AD1]1 mice from 6 months of age for 15 days. While the compound XVI and
Galantamine were able to rescue the cholinergic deficit in the basal forebj:ain,
Caproctamine had no effect on the number of cholinergic neurons (figure 16) . |
After treatment with the compound X VI for 15 days, starting at 1.5 months of age

| 25 or 6 months of age, the comi:ound XVI reduced the number of neurons labelled
with antibodies against phospho-tan (figures 17 and 18). Galantamine (figures 17

and 18) and Caproctamine (figure 18) were ineffective.




in reverting the aspect of neurodegeneration |inked with tau

hyper phosphgryl ati on. Caproctam ne was i neffective against., all
Al zhei mer ng‘@/@@éa@ﬁération. Note also that in the encl oseﬂCTﬂ'gTé%zg;Bﬂ?éogg
data marked "*" present P < 0.05. 15 Exgnple 56 The anti oxi dant power of

XVl was tested, expressed as the ability to capture oxygen radicals, using
the kit of Randox Laboratories(r) Ltd (UK) (Total antioxidant_status)

[Ri ce- Evans | 6ampnfh-plde ARIL) mitst Hie demtofsthgt epsmpoyng| 3¥keatdnd body
} fluids, Methods Enzynol. 234 (1994) 279.-_293%, after suitable

exper i nent al Gelontepdng redueqdothe entraseilplandaposition of APRs whilesCanrectamine was t o
neutralise free radicals is a colorinetric nmethod. It is based on the
reactivity oRmeHegedfigagdd.conpound, methnmyoglobin (6.1 M (HXFe 3) which,
in the presence of hydrogen peroxide 250 pM in an aqueous buffer with

- physi ol ogi calhgteatmen fg{fb@ compoynsk XXl sarting ap§ mosniheel agediwaalable fghi ch it
conpl exes in the formof ferrinyoglobin ("X-[Fe 4=Q]). Ferrimyogl obin
subtract & anreduescthe sumbenaf eclls ammﬂemm@@py@i! proteir imibe diippogampus of

et hyl benzt hi azol i ne sul phonate]) (610 M, returning to a nethnyogl obin and
WO 031087035APETmgsi Phe-sanomedt is obygined psing GalantangingBuisler Capregtaming| our ed
radi cal, detectable at 600 nm The capturing of free oxygen radicals by an
anti oxi dant yesisehectiva (Bgwel0ki on reduces the formation of the col oured
speci es and the correspondi ng absorbance to 600 rimat fixed times. 5 As
ref erence anfheosdminigtratign|af the domtpiopnd XWefarh? ovaske ion pementhe rofi agea

manner dependi ng_on concentration, a water-soluble derivative of Vitamn E
was used, Tietinminede: matied emeliontion of thethehavourgl deficiiasrocureed s withe aci d) .
The white is conposed of phosphate buffer (80 mM pH 7.4) nethnyoglobin {..~/
and ABTE0r) GalentpminedfigureZAr, the reference contains in addition Trol ox
while the 10 sanple contains in_addition the conpound XVI. The substratum
H202 was addedoneiusientthe cempeind XWbisassfietitierns Grlantamine, tat sg@gior koitat i xed
times (to and after 3 min..). The percentage colour |oss of the white can
be used as dnrevedingihe gapast of parodegeneration linked with tau hyperphosphorylation.

Caproctamine was ineffective against all aspects of Alzheimer neurodegeneration.
~ Note also that in the enclosed ﬁgures the data marked “*” present P < 0.05.
15 Example 56
* The antioxidant power of XVI was tested, exprgssed as the ability to capture
oxygen radicals, using the kit of Randox Laboratories® Lid (UK) (Total antioxidant
‘status) [Rice-Evans C. and Miller N.J. Total antioxidant status in plasma and body
fivids, Methods Enzymol. 234 (1994) 279-203], after suitable experimental
| 20  modification.

The method used to assess tile ability to neutralise free radicals is a
colorimetric method. It is based on the reactivity of a peroxidase compound,
methmyoglobin (6.1 uM) (HXFe 3+') which, in the presence of hydrogen peroxide
(250 pM) in an aqueous bﬁﬂer with physiological pH, stimulates the formation of

25  oxygen radicals, which it complexes in the form of ferrimyoglobin ("X-[Fe =0}).
Ferrimyoglobin subtracts an electron from a cation (ABTS®) (2.2’-azino-di-[3-

ethylbenZthiaioline SIﬂphonaté]) (610 pM), returning to a methmyoglobin and



antioxidant activity of the sanple tested. % inhibition= AAbs white- AAbs
‘test / AAbs white x 100 15 The follow ng data were obtained: co '
[PM % i nhi WPE83S Trol ox 27 57.60.9 XVI 170 44.13.7 * NBSH’IW%%%W@MB
i'ndependent neasurenents, repeated Lnggriplicate The nodification of the:
met hod shown concerns the addition of human serum albumn (25 M in the
sanpl e containing the compound XVI to assist its solubilisation and its
respect i ve wimnsformdg ABTShinte gelownsd mdical, idgteatablegbo0ombound XVI denonst r at ed
an antioxidant activity (capture of free radicals) because it jnhibited
the formation ofThehmptuingwf fige oxygrngadicalp by iap gnti prest i seluHeher of
the conpound XVI is about 6 tinmes |ower than Trol ox. However_ it nust be
stressed t haedudes theofopmatiah ofithe oplouncd spesiesiand theeconigsnoading ROEEPASEIR  or m
which in vivo in contact with the enzymatic reducing WO 03/087035 10/ 10/
20 0 6 PCT/60008h 602ed tbds. systens, can be transformed into the nore
active hydroqui nonic reduced form 'r ARMA 1O io(o6 - 57 - CLAIMS 1:
2, 5- bi s- & am ne-Ad refetrane cgtivridaritc ablertovinhihit theacirAgogenie Fe3cHP {8 frul 2 m
(1) ORBRZX Ra N~Z-' N~ RL R T-N11Z' N *R5 L. L.

manner depending on concentration, a water-soluble derivative of Vitamin E was

used, Trolox (6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid).
The white is composed of phosphate buffer (80 mM, pH 7.4) methmyoglobin
and ABTS® incubated at 37°C, the reference contains in addition Trolox while the
10  sample contains in addition the compound XVI. The substratum H,O, was added in
each test and the absorbance was read at 600 nm at fixed times (tp and after 3 min.).
The percentage colour loss of the white can be used as an indication of the
antioxidant activity of the sample tested.

% inhibition= AAbS white~ AADS et / AADS yhise X 100

15 The following data were obtained:
| concentration [uM] % inhibition*
Trolox | 27 | 576409
: ) XVl . 17O 44.143.7

* Mean of two ﬁdependent measurements, repéated in triplicate

The modiﬁcaﬁon of the method shown concers the addition of human serum
~albumin (25 pM) in the sample containing the compound XVI to assist its

'solubiliséiion and its respective white. |
20 In the system described, the compound XV"I demonstrated an antioxidant
activity (capture of free radicals) because it inhibited the formation of the coloured
 radical species. The antioxidant power of the compound X VI is about 6 times lower
than Trolox. However it must be stressed that the compound XVI was tested in the

- oxidated quinonic form, which in vivo in contact with the enzymatic reducing



|Jl X R2 R3 0 k u,) 5 wherein R represents a substituent chosen fromthe
group consisting of- - a hydrogen, - a saturated or unsaturated, hynear2@®He
ram fied al RYPPEISI3Sup of fromone to five carbon atonms, aRrCOTAT®N0227
substituent having an inductive electrgn withdrawing effect; 10 R2 and R3
each independently of the other, représent a hydrogen or a saturated or

unsaturated, linear or ramfied allcylic group presenting fromone to five
car bon at ons systinsaomh testranefoehed mtiethe nera bétivediydiogeinohikeeduced foranent a
substituent chosen fromthe group consisting of. - hydrogen, 15 - a
saturated or unsaturated, linear or ramfied alkylic group presenting from
one to five carbon atons, - OV, and - SMe; X represents a radical chosen
fromthe group consisting of-: 20 - -HCCH, - -HC=N-, - -5-, -0-,and ON

MVENNI UM EQ(i b(O6 58 -NH; T represents a saturated or unsaturated,
linear or ramfied al kyl presenting fromone to four carbon atons; Z
represents a saturated or unsaturated, linear or ranified al kyl presenting
5 fromtwo to thirteen carbon atons. 2.- 2,5-bis-diam ne-[1, 4] benzoqui noni c
derivative having a general formula maccording to claiml, wherein Rt
represents a substituent chosen fromthe group




?%g of a hydrogen, 10 - a substituent having an inductive el a 7
hdraw ng effect. 3.- 2,5-bis-dianrine-[1, 4] benzoqui nonic derivati ":D”*""
having a general fornmula (1) according to claiml1l, wherein R repreq Hps(ac’

substituent chosen fromthe group c_or},s; sting of a hydrogen, 5 - a
hal ogen, NO2, and - MeQ R2 and R3i edch i ndependently of the other,
represent a hydrogen or a saturated or unsaturated, linear or ramfied

al kylic group presenting fromone tq@ L20I M8r carbon atonms; R4 and R5, each
i ndependently of the other, represent a substituent chosen fromthe group
consi sting of hydr pgais-diamireal 1 ]BEEdqainoniRS@irivaavEHavihg Regenerd] fHadifa ed

al kylic group of fromone to five carbon atons, 25 T represents a
saturated orgynsaturated, linear or ramfied alkyl presenting fromone to
three carbon ‘atons; Z represents a saturated or unsaturated, |inear or

ram fied al kyl ql)esenting SWy' "M [ T L a2~ W44, 00%% 59 fromtwo
to twelve carbon"atons. 4.- 2,5-bis-diamne-[1, 4] benzoqui nonic derivative
having a general formula (1) -accordi$g td}scl aﬂfm 1, erein R represents a

substituent chosen fromthe gr ORp N”‘Z/N\ R

T Z.
RS NN Rs
X Ry Ry 0

{. } 5 wherein R, represents a substituent chosen from thé group consisting of:
- ahydrogen, |
- a saturated or unsaturated, linear or ramified alkylic group of from one to
five carbon atoms, and |
-  asubstituent having an inductive electron withdrawing effect;
io0 R, and R; each independently of the other, represent a hydrogen or a
saturated or unsaturated, linear or ramified alkylic group presenting from one to
five carbon atoms; Ry and Rs, each independently of the other, represent a
substituent chosen from the group consisting of:
| _) - hydrogen,
15 - a saturated or unsaturated, linear or ramified alkylic group presenting
| from one to five carbon atoms,
- OMe, and
- SMe;
X represents a radical chosen from the group consisting of::
20 - -HC=CH-,
- -HC=N-,
- -8




ig of 5 - a hydrogen, - a halogen; - MeQ R2 and Rai
'i““ﬁ%"% fently of the other, represent a hydrogen or a e
unsaturated, linear or ramfied al kylic group presenting fromone to !O][(DQ{DB
two carbon atonms; R4 and R5, each independently of the other, represent a
substituent chosen fromthe group cons$&t+ng of - hydrogen, - a saturated

or unsaturated, linear or ramfied alkylic group of fromone to four

carbon atons, 15 X resents the radical -HC=CH or the radical -0-; T

represents the radical™ CHZ- and Z represents a saturated or unsaturated,

linear or ramfi daI fromt to seven.c at oms :

2, 5 bi s-di ani ne- | £ ﬁlms%de bRt Boted A e GE AT LP SO o 20
(1) according to cl ai m3 epresents a hydrogen R4 and R5, each

i ndependent | §PRSReE} fOU t°ﬁ’3:l°n“ Br esent a substituent chosen fromthe gr oup

consi sting of: 0 urated or nsaturate ear ram fied
al kylic group ofzf‘%?f %’ﬁ%ht aturqt?ce B%ﬁaﬁgﬁt edy 'gédr?;!#? P@ﬁe melic
group of g] ng t.a four garbon atons, Z represents a saturated |inear -
al kyl PREWP AR LG G20 S-carbon at ons. .(0/10/2006 WD 03/ 08703
PCT/ 1T03/ 00227 6 5- bi I am ne benzoqui noni c _deriyvatiyve

having a general2 grsrr&r‘éﬁ [23@8?@%&% g%révagye uing| & general fgrnila; o 4,

wher ei n R | &) accmpd(.l)1§gI 'Eol 831131 1 V\V;vﬁepem e;Sr presenisoa substituent chosen from the group

-

consisting of:

Fain
f ;
H ]
L

- ahydrogen,
10 -~ a substituent having an inductive electron withdrawing effect.
3.- 2,5-bis-diamine-{1,4]Jbenzoquinonic derivative having a general formula
(I) according to claim 1, wherein R; represents a substituent chosen from the group

consisting of:

a hydrogen,

15

a halogen,
NOz, and

- -MeO;
“’) _ R, and R, each independently of the other, represent a hydrogen or a
| | saturated or unsaturated, linear or ramified alkylic_ group presenting from one to
20 four carbon atoms; R4 and Rs, each independently of the other, represent a
substituent chosen from the group consisting of: |
- hydrogen,
-~ asaturated or unsaturated, linear or ramified alkylic group of from one to
five carbon atoms, |
25 T represents a saturated or unsaturated, linear or ramified alkyl presenting
| from one to three carbon atoms;

Z represents a saturated or unsaturated, linear or ramified alkyl presenting




I s-di am ne-[ 1, 4] benzoqui noni ¢ derivative having a general fﬁ@
¢cor di ng to one of the clains from1l to 5 wherein Z represe C
saturated linear alkylic group presenting fromtwo to seven carbon al@ /06
8.: 2,5-Bis-{6-[ethyl-(2-nethoxy- benzyl) am no] - hexyl am no} -

[ 1, 4] benzoqw none (XVvl). 9. - - -
2,5-Bis-{3-[ethyl-(2-nmethoxy-benzyl)-am no] - propyl am no}- 10

1,4]b X 1) 10, -
[2 5- ]Bl gn[zngjttnone goe{vﬁ%”e%?g?%z)w%xyl am no] -[ 1, 4] benzoqui none (Xvil). 11.-

2,5-Bis-{ 6- [Et I(Simnﬁ; hox%[lbé?_lgéﬁ/zo)qumgnmréodenva%( \¥e %avmg a} general formula

[1 4]benzqu|none
[2 15 4F LG{zgq[ A tlérd vy rTEtlhoxly t@enzlﬁ’ R) TR0k XA, "bsenBom the group
2,5-Bis-{2- [engg/ rret hoxy benzyl ) -am no] - et hyl am no}- [1, 4] benzoqui none
(XLV) 14.- @ {7 [ et hyl - (2- met hoxy- benzyl ) - am no] - hept yl am no} f~/

[ 1, 4] benzoqw none %i}%{ 20 15. - _

2, 5- Bi s-£6- [ (2- et hoXY©BEhzy! ) - met hyl ami no] - hexyl ani no}-[ 1, 4] - benzoqui none
(LI V).. 16: 2,5-Bi s&%&é?et hyl - (2- met hoxy- benzyl ) - ani no] - hexyl am no} - 3, 6-
dimethyl -1, 4] ben Bne (LV). 17.-

2,5-Bi s-[6-(2-net - benzyl am no) - hexyl am no] - [ 1, 4] - benzoqui none 25 (Ln
18: 2,5-Bis-[6-(et 5f ur an- 2-i net hyl - ami no) - hexyl am no]l - [1, 4] benzoqui none
(XLI'). ~10/ 2006 ?“EP 0870%5 CT/dI T 323‘&1 t ah

2,5-Bis-{6-[ et hy Bt FBS DFIEN ) fie f’rarﬁeﬂﬁfen 3 byfR0gRs fuPnone

(‘X§ Ux) - saturated or unsaturated, linear or ramified alkylic group presenting from one to

10 two carbon atoms; R4 and Rs, each indépendently of the other, represent a
substituent chosen from the group consisting of:
- hydrogen,
-  a saturated or unsaturated, linear or ramified alkylic group of from one to
four carbon atoms,
15 X represents the radical -HC=CH- or the radical -O-;
T represents the radical -CH;-; and
Z represents a saturated or unsaturated, linear or ramified alkyl presenting
) from two to seven carbon atoms.
5.- 2,5-bis-diamine-[ 1,4]benzoquinonic derivative having a géneral formula
20 () according to claim 3, Rs represents a hydrogen; R, and Rs, each independently
o of the other, represent a substituent chosen from the group consisting of::
= hydrogen,
- a saturated or unsanlrafed, linear or ramified alkylic group of from one to
five carbon atoms,
25 - - aramified alkylic group of from three to four carbon atoms,
Z represents a saturated linear alkyl presenting from two to seven carbon

~ atoms.




20.- 2,5-Bis-{6-[ethyl-(2-chloro-benzyl)-am no] - hexyl am no} -
[ 1, 4] benzoqui none (XVIIL). 5 21.- 2,5-bis-diam ne-[1, 4] benzoqui n@OV90/2006
derivative Wé-B08703% to one of the clains from1l to 19, fdrCLERe3A®22

nmedi canment .
one of the
i n manal s.
conprises a

22.- 2,5-bis-diam ne-[1,4]&4enzoqui noni c derivative accord| ng to
claims from1 to 20, for the treatnent of Al zheiner's disease
23.- Pharmaceutical preparation characterised in that it

2, 5- b 2,5-bi3-damived bA[tEnziguimenicoderivaetive haking ¢ enerel fgomlali ng to

one of the cla| ms from1l1l to 20, or one of its pharmaceutically acceptable
salts and a ﬂhacmaﬁagttboniel@fth@chbnaﬁbm 1 éx éj piherein Rndd br pasitiomad twitle4. -

Met hod for preparing a 2,5-bis-diamne-[1, 4] benzoqui nonic derivative
according torgpettf Tt he clainms from1l to 20; the nmethod conprising a

‘nucl eophi l e

15 substitution phase, in which on a p-benzoqui none having a

general fornula {VI23-pis-digthina-[s4lkehicquinonic dexivative havingha gehérakformula

I nt ermedi ate conpound having a general formula O RQ R 0 (VIl) R
T~N~Z~NH 5 X @2 aR@rdifgito omeddrthd clamint from I ke S, wherein Z represents a saturated

2, 5- bi s-di am ne-[ 1, 4] benzoqui noni ¢ derivative having a . 10/10/ 2006 WO

03/ 087035 Pdlindar 8lkyho gempgResentiyafeomatwd torseuémearbyn at@rhs.- Met hod according to
claim 24, and conprising a hydrolysis phase, in which a second

i ntermedi ate con&)oﬁ,ﬁeBisdﬁ[n@yh(@maﬁoxﬂ-béml}%no]mexylamino}-

10

15

20

.25

[1,4]benzoquinone (XVI).
9.- 2,5-Bié-{ 3-Jethyl-(2-methoxy-benzyl}-amino]-propylamino}- ' L
[1,4]benzoguinone (XI).
10.- 2,5-Bis-[6-(Benzyl-ethyl-amino)-hexylamino]—[1,4]benzoquinone XVD).
1 1.- 2,5-Bis-{6-[ethyl-(3-methoxy-benzyl)-amino}-hexylamino}-
[1,4]benzoquinone (XXXIH).
12.- 2,5-Bis-{6-[ethyl-(4-methoxy-benzyl)-amino]-hexylamino }-
[1,4]benzoquinone (XXXVI).
13.- 2,5-Bis-{2-[ethyl-(2-methoxy-benzyl)-amino]-ethylamino}-
[14Jbenzoquinone (XLV). |
14.- 2,5-Bis-{7-{ethyl-(2-methoxy-benzyl)-amino]-heptylamino}- . ¢ )

[1,4]benzoquinone (L),

15.- 2,5-Bis-{6-[(2-methoxy-benzyl)-methylamino]-hexylamino}-[1,4]-

benzoquinone (LIV)..

16.- 2,5-Bis- {6«-[ethyl-(Q-methoxy—bénzyl)-amino]-hexylamino}-B,é—
dimethyl-[1,4]-benzoquinone (LV). |

17.- 2,5-Bis-[6-(2-methoxy-benzylamino)-hexylamino]-[1,4]-benzoquinone
@p. - |

18.- 2,5-Bis-[6-(ethyl-furan-2-ilmethyl-amino)-hexylamino]-
[1,4]benzoquinone (XLI). |




(M), Rl T-N Z~-NCOOD ~~~X R2 43 5 in which D represents a Bn or another
‘protective group that is substantially stable in a basic envirofmeny/3a¢06
hydrol ysed WO ®MESto obtain said first internediate conPSIHAIRNITg a
general formula (VI1). 26.- Method acgerding to claim25, and conprising an
addition phase, in which a third internedi ate conmpound having a general
formula (1V): 10 (I1V) RI T. ~Z. NNCOOD X HR3 is nade to react in the
presence of a bakde 2bBis-£6-tatybOiniironbanzylr-aminpdherdamind iy nul a (V) : (V)

(R2)fTA, 15 in which Ais an attractor electron group, and f is 1 or 2 in
order to obtAi4ibergequineredE&dX).nt er nedi at e conpound havi ng a general formul a
¢VI). 27.- Method according to claim?26, and conprising a second addition
phase, in whi ch2le 5-8ieli-Ehyl{corceabenzy)-acunalderdameod havi ng a gener al
formula (I1): (1), H-N Z-NCOOD H R3 20 is added to a conpound having a
general f or niill4ibdnzbduinona®X¥IP87035' (0/ 10/ 2006 PCT/ 1 T03700227 63 R eT-E
X4 /3T . _ |
5 21.- 2,5-bis-diamine-[1,4]benzoquinonic derivative according to one of the
claims from 1 to 19, for use as a medicament.
22 .- 2. 5-bis-diamine-[1,4]benzoquinonic derivative according to one of the
claims from 1 to 20, for the freatment of Alzheimer’s disease in mammals.
23 .- Pharmaceutical preparation characterised in that it comprises a 2,5-bis-
10  diamine[1,4Jbenzoquinonic derivative according to one of the claims from 1 to 20,
or one of its pharmaceutically acceptable salts and a pharmaceutically acceptable
excipient and/or diluant.
24.- Method for preparing a '2,5-bis-diamine-[1,4]benzoquin0nic derivative
according to one of the claims from 1 to 20; the method comprising a nucleophile
15  substitution phase, in which on a p-benzoquinone having a general formula (VIII):
(Vi)

a substitotion is made with a first intermediate compound having a general

_ ) formula (VII):

20 in order to obtain the _2,5-bis¥diamine~[1 ,4Tbenzoquinonic derivative having a




in which E represents a residue chosen fromthe group consisting of. =0,
-d, 5- -Br, or - -I; in order to obtain said third intermedi a£10/2006
conmpound haWdnep/870§8neral fornmula (I1V); with the conditi onpgiraiséese E
represents =0 the nethod conprises a _reduction phase in order to obtain
said third internedi ate conpound havi ﬁa a 10 general formula (1V). 28.-
| nt er medi ate conpound having a general fornmula (VII) according to claim
24. 29.- Congpaeabforamia®.a general formula (V1) according to claim25.
30.- Compound having a general fornula (1V) according to claim?24. 15 31 -
Use of a 2, 5-bi 95di M&H&ﬂ-icéoxﬂ]n%&ﬂ%ﬂ DONing dbRipridib &/ Byd@oBeidibage, ti® one of
the clains from1l to 20, for the production of a pharnaceutical preparation
for the treghifeatecdhd Mt&hRUERS comrduh®BSeng B gl ¥inul3VH: Use of a
2, 5- bi s-di am ne-[ 1, 4] benzoqui noni ¢ derivative according to one of the
-clainms from!| tgvgp, for the production of a pharnaceutical preparation for
20 the treatnent of pat hol ogi es characterised by deposits of [3-anyloid
protein (AR) in nammul s.R@@s /@Fﬁ&& bi s-di ami ne-[ 1, 4] benzoqui noni ¢
derivative according to on tﬁe clfaims" from1l to 20, for the production
of a pharmaceutical preparat i%n fBr ®Rme treatment of degenerative
pat hol ogi es of the nervous systemin mamuals. 25 34: Method for the
treat mens of Al zhwihieh Deptessaizse Bnroraannthenplotedive gtofup)that(s 26k36antidWly
'03/087035 PCT/1T0O3/ 00227 - 64 nethod conprises the admnistration to said
manmal of arstablef iroxitasie emaarvhideyt, o hadrdlysediin- oidemitoeeftiind pdid nfigui noni c
derivative according to one of the clainms from1 to 20.

mtermediate compound having a general formula (VII).

26.- Method according to claim 25, and comprising an addition phase, in
which a third intermediate compound having a general formula (IV):

10 av)
T. _Z
Rr@ “N~““NcooD
I I
X H Rz -

is made to react in the presence of a base with compound having a general

formula (V):
V)
Ra)eA, _ g
15 ~ in which A is an attractor electron group, and fis 1 or 2 in order to obtain

said second intermediate compound having a general formula (VI).
27.~ Method according to claim 26, and comprising a second addition phase,
- in which a prote&ed (amino-alkyl)-carbamic acid having 2 general formmla (TI):
(I,

.

Z.
1?1’ I]\ICOOD
H R3

20 . is added to a compound having a general formuia (IID):



35.- Method for the treatnent of the disease of a pathol ogy characterised

‘by 5 depos
conprises t

' of (3-anyloid protein (A(3) in a manmmal; the methoed
htg /1
Aistration to said manmal of an efﬂcammwamv

a 2,5-bis-diamne- [I|,4]benzoqui nonic ger-i vative according to one of
claims from1l to 20. 36.- Method for the treatrrent of degenerative

clalms from1l to 20. |

0/20?6
the

t he

pat hol ogi es of the nervous syst the nmet hod conpri ses
adm nistration to said nmanmal off1 an efflcaC|ous guantity of a
2, 5- bi s-di am ne-[ 1, 4] benzoqui nom@)}l vative according to one of the

. |

in which E represents a residue chosen from the group consisting of:

- '=Q,

- -Cl

- -Br,or

N

io0

15

20

25

in order to obtain said third intermediate compound having a general formula
(IV); with the condition that where E represents =0 the method comprises a
reduction phase in order to obtain said third intermediate compound having a
general formula (IV).

28.- Intermediate' compound having a general formula (VII) according to
claim 24. |

29.- Compound having a general: formula (VI) according to claim 25.

30.- Compound having a general formula (IV) according to claim 24.

31.- Use of a 2,5-bis-diamine-[1.4]benzoquinonic derivative accordjng 1o one

of the claims from 1 to 20, for the production of a pharmaceutical preparation for

the treatment of Alzheimer’s disease in mammals. -
" 32.~ Use of a 2,5-bis-diamine-[1,4]benzoquinonic derivative according o one

of the claims from 1 to 20, for the production of a pharmaceutical preparation for

. the treatment of pathologies characterised by deposits of B-amyloid protein (Af) in

mammals.

33.- Use of a 2,5-bis-diamine-{1,4]benzoquinonic derivative according to one
of the claims from 1 to 20, for the production of a pharniaceuﬁcal preparation for
the treatment of degenerative pathoiogies of the nervous system in mammals.

34.- Method for the treatment of Alzheimer’s disease in a mammal; the
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method comprises the adminisiration to said mammal of an efficacious quantity of
a 2,‘5-bis~diamine-[1,4]benzoquin0nic derivative according to one of the claims
from 1 to 20. |

35.- Method for the treatment of the disease of a pathology characterised by
deposits of B-amyloid protein (AB) in a mammal; the method comprises the
administration to said mammal of an efficacious quantity of a 2,5-bis-diamine-
[1,4]benzogquinonic derivative accorchng to one of the claims from 1 to 20.

36.- Method for the treatment of degenerative pathologies of the nervous
system in a mammal; the method comprises the administration to said mammal of
an efficacious quantity of a 2,5-bis-diamine-[1.,4]benzoquinonic dexivative

according to one of the claims from 1 to 20.




